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PREFACE

This volume is a continuation of efforts to cover comprehensively the subject
matter, in the same manner & format, as in Vol I. The user is urged to read both
the PREFACE and INTRODUCTION in Vol I to understand the authors’ way of
treating the subject matter

In compiling this Encyclopedia, the authors have consulted freely with, and had
the cooperation of many individuals. Throughout this work, information received
from individuals is acknowledged in the text. A listing of others who have been
consulted or who have helped in other ways would be impractical. Mr Henry A,
Aaronson who retired from Picatinny Arsenal in 1957, after 35 years of service in
the field of propellants & explosives, contributed significantly by collecting some
references, reviewing some portions of the preliminary manuscript, and by helpful
discussions in other areas. Mr George D. Clift, formerly of Picatinny & of the
Army Chemical Center, Edgewood, Md reviewed the pencil copy, made some sug-
gestions for revision, and typed the complete copy of this manuscript. It is with
deep sorrow & sad regret that we record here the death of George D. Clift on
13 August 1962, after 45 years of experience in the field of propellants & explo-
sives

Aecan 1 ran viewe ad L -~
fAirsefial I€VIEWEeqa taf i mant

uscript, an , encouragement &

guldance this publication is possible, Special acknowledgement is due also to
fkﬂ' ‘ 1~ Ol ,,‘\I\"k mi l: ary ﬂf\f‘ I‘:":I:Qﬂ\ s le‘a"ﬂﬂ‘l Arecnnl ‘f\F thfﬂ";ﬂﬁ * :e

other officials (both military and civilian) of Picatinny Arsenal for approving this

work and for obtaining its financial support. Picatinny Arsenal reference works
were made available thru the cooperation of all Technical Information (Library)
personnel, Mr H. Voos, Supervisory Librarian and Mr M. A. Costello, Section Chief
Although considerable effort has been made to present this information as
accurately as possible, mistakes & errors in transcription do occur. The authors
welcome the reader of this Encyclopedia to feel free to point out mistakes &
errors, so that corrections can be listed in the next volume. The interpretations
of data & opinions expressed are the responsibility of the authors and are not nec-
essarily those of Picatinny Arsenal or of the Department of the Army. This report
has been prepared for information purposes only and the Department of the Army
or Picatinny Arsenal shall not be responsible for any events or decisions arising
from the use of this information

Note: This manuscript was Varityped and prepared in camera copy pages by The
Bayshore AD-VISOR, Inc, Port Monmouth, New Jersey under Service Contract
DA-28017-AMC-83(A). Final corrections and/or changes in proofed copy were

LAML=CONL - Inal Corrections Laangoes 18 proolcd

made by Miss Margaret Dee thru the cooperation of Mr John P. Noonan of the
Technical Publications Unit, Picatinny Arsenal. Reproduction by photographic
offset process & binding were made by Compton Press, Inc, Morristown, New
Jersey under Service Contract DA-28-017-AMC-235(A)




I

Errata in Vol 1

Page
Abbr 9-L Bzl =Benzyl, C(H;-CH,~ instead of C,Hs -CH~
Abbr 41-R Add: propln = propulsion
propn (s) = proportion (s) instead of propulsion

Delete ps = parts per second

Abbr 46-L SC = Solventless Cordite instead of solventless, carbamite

Abbr 52-R TNBAc instead of TNBA for Trinitrobenzoic Acid

Abbr 52-R TNB2zN = Trinitrobenzoyl Nitrate instead of Trinitro-
benzyl Nitrate

Abbr 65-R Delete WAAC = Woolwich Arsenal

Abbr 72, 5th line from RevSclnst instead of RevChimInd

the bottom

Abbr 73, 10th line from Thorpe(1940) instead of Thorpe(1949)

the bottom

" Abbr 74, 2nd line Ullmann, vol 4(1929) instead of vol 4(1926)

Abbr 75, 12th line from Esplosivi instead of Explosivi

the bottom

Al6L Delete DNN = Dinitronaphthol

A83-R, line 9 Formula should read: C,Hg O;(CH,COXC,, H,,CO), instead
of C3Hs 04(CH,CO)(C,,H,0),

A98-L, two bottom lines Replace with Action of Gas Explosions on Solid Ex-
plosives

Al78L, lines 5 &6 Formula of Tricrotonylidenetriperoxide-tetramine should

read: H,N-R-NH-CH-R:NH-R:NH,, where R is
MeCH:CH-0,-CH =

Al91-R Insert at the bottom of the page the following:
Note: M.H.Werther, Rec 52, 657-77(1933) & CA 27,
5069-70(1933) describes o~ and p-biphenyls as 2- and
4-xenylamines, He also describes prepn and props of
3,5,4' -trinitro-2-xenylamine (mp 227°); 3,5,4' -trinitro .
-4-xenylamine (mp 280°) and 3,5,2',4'-tetranitro-4
-xenylamine (mp 253°). Their expl props were not in-

vestigated
A215-R, lines 15,16 & 17 Delete the sentence beginning with: Aminoguanylnitro-
saminoguanyl-tetrazene, designated......
A224-L, lines 8 & 9 Delete: Benzodiazole or Benzopyrazoles from the title
A224-L, line 10 Make: [59] instead of 59 and [308] instead of 308
A224-L, line 12 Indazolonimides instead of Indazolonimide
A225-L, line 10 Name should read: 1'- Amino-mesitylene; 1'-Amino-1,3,5

-trimethyl-benzene; 3,5-Dimethylbenzylamine or
Mesitylamine,
A253-L, lines 5,6,7 & 8 Replace with: Nitroaminopropanol Nitrate, C;H,N;O; and
from the bottom Dinitroaminopropanol, C,H,N,0O,- not found in Beil or

CA thru 1956




A483-L

A523

AGO3-R, line 14
AG30-L, lines 5, 6 & 7
from the bottom

AG43-L, line 21
AG76-L, Ref 21
AG76-L, Ref 31
AG7G6-R, Ref 38
AG78-R, lst line
AG78R, lines 18 & 19

AG92-R, line 3

v

The last 4 lines should read: is called APC (armor-piercing
capped) and the cap is known as ballistic cap, This cap

is covered with a conical cup called windshield or false
ogive, the purpose of which is..........

Barium Diazide, mw 221.41, N 37.96%; instead of mw 243.43,
N 51.79%;

Replace C,H; ONO with C,H; ONO,

Delete the sentence beginning with: Azidobenzenediammo-
niumhydroxide. Sece....... and replace it with: Azido-
benzenediazonium Hydroxide. See under Benzenediazonium
Hydroxide and Derivatives

Delete: Azidotrinitromethane. See under Methane

Delete: dash (~) between Pepin Lehalleur

A. Pérez Ara instead of A, Perez Ara

Delete: comma(,) after Buenos

Change to read: Ballistic Cap and Windshield A483-L
Delete: Benzodiazole,Benzopyrazole or Aminoindazole
A224-1.

Change to read: Ballistic Cap and Windshield A483-L
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SUPPLEMENT TO ABBREVIATIONS, CODE NAMES AND SYMBOLS

GIVEN IN YOL 1, pp Abbr 1 to 65

account ) LASER

Army Materiel Command,
formerly OCO, Washington

25, D.C. MASER
Base-detonating self- MeCentr
destroying (fuze) milit
Benzyl, C¢Hs .CH,~ instead

of CgHy .CH-, which was oC
given in Vol 1, p Abbr 9 OEHO
Capacity ORDP
Closed Cup (for detg flash

point) PEPA
N,N'-Diethylcarbanilide or

EtCentr

N,N'-Dimethylcarbanilide or

MeCentr

N-Ethyl-N' -methyl-carbanilide MA
N-Methyl-N'-tolyl-carbanilide

. . MUCOM
Compagnie de produits
chimiques et électrométal-
lurgiques, Alais, Froges & PERT
Camargue
PWP
describe(d)
de structfve SACMS
destruction
Diethylphthalate sC
Diphenylurea
Electric accounting machine TCC
Example or for example
elevated TNBAc
Ethyl Centralite
extremely TNBzN
flammability
fraction TNPhIGI
fractional TOC
hydrocarbon(s)
WADC
insensitive
insensitivity WADD

Light Amplification by
Simulated Emission of
Radiation

Microwave Amplification by
Simulated Emission of
Radjation

Methyl Centralite

military

Open Cup (for detg flash point)

Ordnance Engineering Handbook
Office (Duke Univ, Durham, NC)
Ordnance Pamphlet

Projectile empenné & propulsion
additionnelle (Fr for Finned
Projectile with Additional
Propul sion)

mixed acid (sulfuric & nitric
acids)

Munirions Command, formerly
OSWAC, Dover, N.J.

Program Evaluation Review
Techniques

Plasticized with whice
phosphorus

Scientific Advisory Council of
Mini stry of Supplies (GtBritain)
Solventless Cordite, in lieu of
Solventless Centralite given in

Vol 1, p Abbr 46

Tag Closed Cup (for detg flash
point)

Trinitrtobenzoic Acid in lieu of
TNBA given in Vol 1, p Abbr 52
Trinitrobenzoyl Nitrate in lieu
of Trinitrobenzyl Nitrate given
in Vol 1, p Abbr 52
Trinjtrophloroglucinol

Tag Open Cup (for detg flash
point)

Wright Air Development Center,
changed to WADD

Wright Air Development Division,
formerly WADC




SUPPLEMENT

XI
TO THE

LIST OF ABBREVIATIONS FOR BOOKS AND PERIODICALS
GIiVEN IN vOL 1, pp Abbr 66 to Abbr 76

ADL Puach Cards,
Vol (1961)

ADL PureExplCompds
(Part & Year)

ADL, SynthesisHE’s
(Rept & Year)(C)

AFCJ

Blasters’Hdb(1952)
Corner,Ballistics(1950)

DictGuidedMissiles(1959)

Ellern, Pyrotechnics(1961)
Encyclopedia 1(1960)

Faber, Pyrotechnics
(Vol & Year)

Farrow’s MilitaryEncycl.
(1895)

Feigl (Vol & Year)

Gardner’s ChemSynonyms

Giua, Trattato 6 (1959)

Glossary of 0rd(1959)

GreatChemists(1961)
Greener(1881)

Jacobson(Vol & Year)

Macmillan’s Encycl (Vol & Year)

Mazrshall,Dict(1920)

Arthur D. Little Inc, **Punch Card Recording of Data on
Explosives,’” Cambridge, Mass, Vols 1,3 &4(1961 (U) and
Vol 2(1961)(C)

Arthur D. Little, Inc, *‘Report on Study of Pure Explosive
Compounds,’’ Cambridge, Mass, Part 1(1947); Part 2(1947)
Part 3(1950) & P art 4(1952)

Arthur D. Lirtle, Inc, “Synthesis and Testing of High
Explosives,’’ Cambridge, Mass, 1st Report(1949), 2nd
Rept(1951), 3rd Rept(1953) & 4th Rept(1956)(Conf)

Armed Forces Chemical Journal, Washington 6, DC

instead of Blaster’s Hdb(1952) of Vol 1, p Abbr 67
J.Corner,“Theory of Internal Ballistics of Guns,”’ Wiley,
NY(1950)

G.Merrill, Edit, ‘‘Dictionary of Guided Missiles and Space
Flight,”’ VanNostrand, NY(1959)

H.Ellern, “*Modern Pyrotechnics’® ChemP ublgCo, NY(1961)
B.T.Fedoroff et al, ““Encyclopedia of Explosives and
Related Items, '’ PATR 2700(PB No 171603), Dover, NJ(1960)

H.B.Faber, “‘Military Pyrotechnics,”’ USGovtPtgOff,
Washington 25, DC, Vols 1,2 &3(1919)

E.S.Farrow, ‘“‘Military Encyclopedia,’” Military-Naval Pubg
Co, NY, Vols 1-3(1895)

F.Feigl, *'Spot Tests,’’ Elsevier, Amsterdam, Vol 1
(Inorganic)1954) and 2 (OrganicX1956)

W.Gardner & E.IL.Cooke, ‘‘Chemical Synonyms and Trade

Names,’’ VanNostrand, NY(1948)

M.Giua et al, ‘*Trattato dj Chimjca Industriale,” UTET,
Torino, Vol 6(1959)

W.H.Holler, Edit, *‘Glossary of Ordnance Terms,”’ OEHO,
Duke Univ, Durham, N.Carolina(1959)

E.Farber, Edit, ‘‘Great Chemists,”’ Interscience, NY(1961)
W.W.Greener, “The Gun and Its Development,’’ Cassell,
Petter & Co, London(1881)

C.Jacobson, ““Encyclopedia of Chemical Reactions,"’
Reinhold, NY, Vol 1(1946), 2(1948), 3(1949), 4(1951), 5
(1953), 6(1956), 7(1958) & 8(1959)

“The Macmillan Everyman’s Encyclopedia,’” Macmillan,
NY, Vol 1(1959)

A.Marshall, “‘Dictionary of Explosives,”’ Churchill, London
(1920)




Mellor(1961)

OrdTechTerm(1962)

RevScilnst
RocketEncycl(1959)

SACMS,Ballistics(1951)

Snell & Snell (Vol & Year)

Taylor (1952)
Taylor (1959)

VanNostrand’s Encycl
(1958)

Vogel, Inorg Analysis(1961)

Weingart, Pyrotechnics(1947)

Welcﬁer(Vol & Year)

Wimpress,Ballistics
(1950)

XI1I

*‘Mellor’s Modern Inorganic Chemistry,”” Revised and
edited by G.D.P arkes, Longmans, Green & Co, London(1961)

Anon, “‘Ordnance Technical Terminology,”” Special Test
ST 9-152, Aberdeen Proving Ground, Md(1962) [Replaces
Glossary of Ord (1959)]

instead of RevChimlnd in Vol 1, p Abbr 72 of Encyclopedia
J.W.Herrick, E.Burgess & W. Lanford, ““Rocket Encyclo-
pedia Illustrated,”” AeroPublishers, LosAngles, Calif(1959)
Scientific Advisory Council of Ministry of Supplies (Great
Britain), F.R.H.Hunt, Chairman, '‘Internal Ballistics,”’
Philosophical Library, NY(1951)

F.D.Snell & C.T.Snell, **Colorimetric Methods of Analysis,”
Van Nostrand, NY, Vol 1(1948), 1(1949), I1(1953) & WV
(1954) and Supplementary Vols 11A(1959) & HIA(1961)

J.Taylor, *“Detonation in Condensed Explosives, ”
ClarendonPress, Oxford(1952)

J.Taylor, “Solid Propellent and Exothermic Compositions,”’
Interscience, NY(1959)

Van Nostrand’s Scientific Encyclopedia, VanNostrand, NY,
3rd edit(1958)

A.LVogel, ‘A Textbook of Quantitative Inorganic Analysis,”
Longmans, Green & Co, London(1961)

G.W.Weingart, ‘'Pyrotechnics,’’ ChemP ublgCo,
Brooklyn(1947)

F.].Welcher, "'Organic Analytical Reagents,” Van Nostrand,
NY, Vol 1(1947); 2(1947); 3(1947) and 4(1948)

P.N.Vimpress, “Internal Ballistics of Solid Fuel Rockets,”’
McGraw-Hill, NY(1950)







B1

ENCYCLOPEDIA of EXPLOSIVES and RELATED ITEMS

B(Explosif) An expl manufd for some time by
Bergés, Corbin & Co, near Grenoble, France:
Amm perchlorate 89 & NG 11%

Ref: Commission des Substances Explosives,
MP 12, 18(1903-1904)

B(Poudre), also called Poudre blanche or
Poudre a solvant (Formerly called Poudre V).
A smokeless NC propellant (poudre sans
fumée) developed ca 1884 by Paul Vieille and
named after the first letter of Boulanger, who
was General and Minister of War at that time.
As the proplnt proved to be very suitable for
rifled firearms, it was adopted by the French
Govt for use in the Lebel rifle. It was also
adopted for use in field guns. Slightly earlier
and independently of Vieille, a similar proplnt
was developed in Germany by Max von
Duttenhofer and designated RCP (Rottweiler
Cellulose Pulver) (Refs 1,2,3,10,11,13,14,16
& 17)

The original poudre B consisted of small, flat
squares, pale yel or brownish in col, and having
an odor of ethyl acetate, which was used as

a solvent for NC, Its approx compn was CE,

(coton-poudre n°1) (NC with 12.9 to 13.4%N;
insol in eth+alc) 68.2, CP, (coton-poudre n°2)
(NC with 11.7 to 12.2%N; sol in eth-alc) 29.8
& paraffin 2% (Refs 1 & 2). The above form-
ulation was modified several times and the
resulting proplnts were known as poudres BN
where N stands for 'nouvelle’, meaning new
(Ref 2). One such proplat contained CP, 40,
CP, 30, Ba nitrate 18, K nitrate 8, Na carbon-
ate (or tannin) 2, residual solvent 1 & moist

1% (Refs 7 & 9)

In abour 1890 all the ingredients, except NC
and a solvent, were discarded and then.later
(in 1896-7) some amyl alcohol was incorporated
to serve as a stabilizer, These proplnts were
designated as B(A!M) or BAm (see Vol 1 of this
Encyclopedia p A395-L). As amyl alc proved to
be unsatisfactory it was replaced with a small
amt(0.5-2%) of DPhA. This is a satisfactory
stabilizer which is still if use(Ref 2 & Ref 14,
p249)

Poudres B existed in the following varieties:
a)B(Am). See above

Volume 2

b)BQPoudre B a canon de campagne). Powder

B for a field gun(Ref 6, p601 & Ref 7). It is no
longer in use

¢)BCNL(Poudre B i canon, nitratée, lavée (P ow-
der B for cannon, with nitrate, leached). It

was prepd by mixing 80 parts of NC gel with

20 ps of powdered K nitrate, followed by grain~
ing and drying. Then most K nitrate was leach~
ed with water. This treatment gave(after drying)
a porous proplnt which was fast burning. It was
used for short range mountain cannons and for
blank fire(Ref 4,p228)

d)BD(Poudre B adiphénylamine). Powder B
contg DPhA as stabilizer (Ref 2 & Ref 10,p308)
e)BF(Poudre B & fusil), Powder B for rifle.
According to Vieille, this proplnt was less e-
rosive than either Cordite or Ballistite (Ref 2,
p295 & Ref 10,p388)

f)BFNL(Poudre B 2 fusil, nitratée lavée). Pow-
der B for rifle with nitrate, leached. A porous,
rapid-burning proplat prepd in the same man-

ner as BCNL(see item b)Ref 4,p228)
g)BFP(Poudre B en pailletes pour fusil de
guerre). Designation for a rifle proplnt in the
form of leaflets, contg camphor and centralite
(Ref 5,p282)

h)BFP (Poudre B en paillettes pour fusil de
guerre). Powder B in the form of leaflets for
use in military rifles, It contained some cam-
phor(Ref 5,p282)

i)BG(Poudre B de guerre destinée a ’armée de
terre), Powder B, military, destined for the
Army. This proplnt was designated BG1 , BG,,
BG,, BG, erc depending on the caliber of the
gun in which it was used. For instance, BG,
was used in the 120mm gun. It was made in

the form of strips, 1.45mm thick and 18mm wide
(Ref 6,p601). The higher the index, the slower
is the propellant(Ref 15,p458)

jIBGC(Poudre B de guerre pour gros calibre).
Powder B for use in large caliber guns(Ref 2,
p297)

k)BM(Poudre B de marine). Powder B, Navy.
This proplnt has been designated as BM,,

to BM,,, where the indices indicate
the approx caliber of the gun for which the pro-
pellant is intended. For instance, the BM, was
intended for use in the caliber 7 gun, such as




155mm(Ref 6, & Ref 10,326)

1)BN(Poudre B nouvelle). See above
m)BNF(Poudre B nouvelle, pour fusil). Powder
B, new, for rifle(Ref 7)

n)BN3F(Poudre B i fusil nitratée, pour expor-
tation). Powder B for rifle, nitrate treated, for
export(Ref 4,p226)

0)BN 3F. A current proplnt designed for use

in smooth-bore hand weapons(Ref 14,p252)
p)BNLM. One of the older poudres B for small
arms. It was quick-burning(Ref 5,p294)

q)BRU. Older poudres B stabilized with urea
(Ref 5,p296)

r)BS(Poudre B succédannée de la poudre noire
SP pour le canon de siége et de place). Pow-
der B replacing black powder SP, for use in
siege and fortress guns. It was also used during
WW1 in 75mm guns(Refs 2a & 6)

t)BW. According to Mangini(Ref 11a), poudre

BW consisted of CP, 40, CP, 30, K and Ba
nitrates 26, Na carbonate 2 & volatiles 2%
Mangini(Ref 11a) also gives the compn of poudre
B as follows: CP, 50-75, CP, 50-25 & DPhA
(added) 0.5%. A mixt of ether & alcohol is used
as a gelatinizer

Stettbacher(Ref 12) gives for the current poudre
B: NC(13 to 13.4%N) 80 & NC(11.7 to 12.2%N)
20% with 1.5 to 2% of DPhA added, all blended
with eth-alc as a gelatinizer

Method of manufg poudre B as practiced before
WWil is described in: Ref 4,pp228-233; Ref 6,

pp 580-601; Ref 9, pp 292-310 & Ref 15,p 458
Refs: 1)Daniel(1902), 50 2)Marshall1(1917),294-7
Za)Chevereau,MP 19,168(1922) 3)Brunswig,
Proi(1926),7 & 134 4)Pascal(1930),226 & 228-36
5)Desmaroux,MP24,282 & 294-6(1930-1931)
G)Vennin, Burlot & L écorché(1932),578-602)
7Marshall 3(1932),85 8)Stettbacher(1933),190 &
197 9)Pepin Lehalleur(1935),289-90 9a) P.
Vieille MP27,7-10(1937)(History of ‘poudre V’,
now known as ‘poudre B’), 10)Davis(1943),258,
292-4,308,326 & 388 11)Peérez Ara(1945),438-9
&441 1la)Mangini,Explosive(1947),235 12)Stett-
bacter(1948),41 13)Vivas,Feigenspan & Ladreda
3(1v48),96 14)P.Tavernier,MP 32,244 & 250(195G)

:5)] .Fauveau,MP 33,458 & 463(1951) 16)Stettbacher,

£6ivoras(1952),51 17)C.Belgrano,‘'Gli Explosivi’,
Hoepli,Milano(1952),109-10

B(Value). See Brisance Value of K ast

B,. A Ger vehicle contg a demolition charge.
It was used during WWII for destruction of
enemy targets, such as bridges, pillboxes, etc.
For more info, see PATR 2510(1958),p Ger 11

B2

B4 or Type 2 Explosives. Lt grey powdery
mixts of TNAns 60 or 70 with Al 40 or 30%
used in Japanese in cendiary submarine gun

shells. The props of the 60/40 mixt were:d1.90
(cast), power by ballistic pendulum 64%(P A=

100%), brisance by copper cylinder crusher 82%
(PA=100%), explosion point 300 to 505°, impact
sensitivity with 5-kg wt 17cm(max for no explns)
and friction sensitivity 60kg(max pressure be-
tween two rubbing surfaces)

Ref: R. A. Cooley et al, ‘Japanese Explosives’,
PB Rept 53,048(1945)

B77. A kind of black powder used in the Rus-
sian artillery from 1877 up to the adoption of
smokeless propellant Pyrocollodion(N=12.44%)
developed by Mendeléev ca 1891

Ref: Dr M.M.Kostevitch, Buenos Aires, Argen-
tina; private communication(1955)

BA-107. Polybutadiene-Acrylic Acid Com posite
Propellant for Rocket Motors developed by
Thiokol Chemical Corp. Its compn and props
are given in conf ‘Propellant M anual’ ,SPIA/M2
(1959), Unit No 572 B(AM) or BAm(poudre).

See Vol 1,pA395-L

Bachmann,Werner E (1901-1951). An Amer chem-
ist specializing in org synthesis. During WWII
he developed for OSRD a new, efficient pro-
cess for manufg cyclonite(RDX)

Ref: A.L.Wilds, JOC 19,129-30(1954)(Obituary)

Backblast. Rearward blast of gases to the rear
of recoilless weapons, rocket launchers and
rocket-assisted takeoff units

Ref: Glossary of 0rd(1959),28

Backbreake When blasting hard rocks by sev-
eral charges placed in boreholes, it is very
important that the charges are fired in rotation,
in pairs, in the proper sequence. If this order
is not followed, poor breakage will result. Such
improperly fired charges cause what is known
as backbreak. In order to ackieve the proper
rotational firing, delay caps are usually em-
ployed. More precise timing is obtained by
using the so-c alled DuPont Blasting Timer
Refs: 1)Blaster’s Hdb(1949),15 & 99 2)Blaster’s
Hdb(1952),111 & 241

Backflash, or (Backfitre, Breechflash or Flares
back). The flash produced at the breech of a
gun when the breech is opened after firing a
round. This is caused by the ignition (and




expln) of CO and hydrogen of combustion

gases at the moment of their contact with
oxygen of the air. If the temp of the gases is
not sufficiently high to produce self-ignition,
the back-flash may be caused by a piece of
smoldering or burning residue of proplnt or: bag
left in the gun barrel after firing.

The presence of CO and hydrogen is ex-
plained by the incomplete combustion of the
proplnt which is required in order to keep the
temp in the barrel sufficiently low to avoid ex-
cessive barrel erosion. This is achieved by not
allowing sufficient oxygen for complete com-
bustion(to produce CO, and H,0) in the form-
ulation of the proplnt and by incorporating in
the proplnt some cooling(flash-reducing) agents

Precautions must be taken to prevent the
flareback from reaching the new proplnt charge,
as well as to prevent burns to the gun person-
el. Certain guns are equipped with com pressed
air gas ejectors which expel the gases in the
bore before the breech opene d. Even when so e-
quipped, itis essential that the bore be inspect-
ed for burn ing residue before the next round is
inserted. If the gun is not equipped with a gas
ejector, the new propelling charge must not
be brought near the breech until 2 wet chamber
swab has been used. Guns with muzzle brakes
and semi-automatic closures tend strongly to-
wards breech-flashing

Back-flash is practically negligible with
small caliber guns (with fixed ammo) but can
be very serious with large guns. (See also
‘Muzzle Flash’) Note: According to Stickland
(Ref 4), the only reliable means of fighting the
breech (and muzzle) flash is the use of a cool
proplnt, such as Gudol, described in PATR
2510¢(1958),Ger 81
R efs: 1)Marshall 1(1917), 318 2)Marshall 3
(1932),93 3)Hayes(1938),35-6 4)0.W.Stickland
PB Rept 925(1945),83 5)Glossary of 0rd(1959),
28,49 & 119

Bacon,Roger (1214?-1292). An English alche-
mist, considered to be one of the inventors of

a compn similar to black powder. Made numerous
other contributions in various branches of
science

Ref: F.].Moore, ‘A History of Chemistry’,
McGraw-Hill,NY(1939),25

Bacterio and Mold Action on Nitric Esters and
on Smokeless Propellants. Influence of micro-
organisms upon stability of NC was studied as
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early as 1896, when Bokorny(Ref 1) stated

that NC is utilized by both bacteria and fungi
(such as encountered in contaminated water) as
a source of carbohydrates and nitrogen. In his
experiments a highly esterified NC was broken

down in water contg bacteria & fungi together

with small quantities of mineral substances
needed by micro-organism. No decompn of NC
took place, however, when experiments were
conducted in distilled w. Malenkovic(Refs 2 &
3) stated that neither NC nor NG is directly
decompd by mold but if one or both of them are
stored incontact with substances attacked by
mold(such as paper), they are also decompd.
The same investigator claimed that NG alone is
definitely a mold poison, but he was not sure
about NC. Jacqué(Ref 4) stated that water used
for washing NC is the principal source of bac-
teria which causes deterioration of NC. He
found that micro-organisms do not live in dry
NC but thrive in moist material. One of his
findings was that compressed guncotton with
15% moisture was infected with reddish or
greenish bacteria without, however, appreciable
changes of NC in weight, N content, or stability,
NG and NG-expls(such as dynamites) did not
support org life and attempts to innoculate 'such
media failed. Some algae and aquatic plants
yielded decompn products(such as oxalic acid,
etc) which caused decompn in nitric esters
under the action of heat. Fabel(Ref 5) also
pointed out that NC can serve as a source of
nourishment for bacteria. Kaye(Ref 6) studied
at PicArsn, by means of an electron micro-
scope, the action of micro-organisms on grains
of the propellant M8, stored for some time in a
magazine. The compn of M8 was: NC(N=13.25%)
52.15+1.50, NG 43.00:1,50, DEtPh 3.00:0.50,
K nitrate 1,25:0.25 & Et Centr 0.60+0.20%.

It was found that surfaces of grains of proplnt
exhibited contamination by micro-organisms
which ranged in shape from spheres and cylin-
ders to rods and squares. Penetration of these
bacteria beyond the surface was also apparent.
The contamination probably resulted from bac-
teria encountered in water used during manuf

of M8 by the slurry method

Refs: 1)T.Bokorny, ChemZtg 20,985-6(1896)
2)B.Malenkovic,MitteilGegenstande-Artil-Genie-
wesen 1907,599-615 & CA 1,2411(1907) 3)B.
Malenkovic,Revue d’Artillerie 1908,261(1908) &
CA 3,248(1909) 4)M.Jacqué, SS5,81-2(1910) & CA
4,1546(1910) S)K.Fabel,**Nitrocellulose”,F.Enke
Verlag,Stuttgart(1950),pp 115-6(Verhalten gegen




Bakteria und Pilze) 6)S.M.Kaye,PATR 2210(1955)
(An electron Microscope Examination of the Sur-
faces of M8 Propellant)

Bacteriological or Biological Warfare. See under
Chemical, Biological and Radiological (CBR)

Warfare

Badische Aniline-und Sodafabrik{BASF). A Ger-
man concern, one of the biggest in the world.

It formerly manufd various chemicals, includ-
ing some explosives. Its history is described

in the booklet entitled: *BASF schreibt Ges-
chichte’,Ludwigshaven(1952),29%p

Baelinites. Mining expls contg AN 85-95 &
INT 15-5%(Refs 1 & 2). According to Ref 3, the
baelinite contg AN 93 & TNT 7% was safe a-
gainst firedamp

Refs: 1)Gody(1907),712 2)Colver(1918),249
3)Pepin Lehalleur(1935),352

Bagasse is the dried crushed sugar cane resi-
due from which the sweet juice has been ex-
tracted. When obtained from sugar cane the crude
bagasse contains ca 88% water. The dried ma-
terial consists of ca 50% cellulose, 25% lignin
and 25% of pentosans, hemicellulose, gums and
non-sugars. The cellulosic portion is principally
alpha-cellulose with a fiber length of ca 3.5mm
and is readily isolated by the alkali or sulfate
processes used for manufg woodpulp. Bagasse
represents an excellent source of readily avail-
able cellulose for chemical processing and can
be used in the manuf of cellulose derivs in-
cluding NC. In the powdered form it can be used
as a fuel and absorbent in dynamites

Dry distn of bagasse produces aceti¢ acid
and methanol, leaving chatcoal as a residue
Refs: 1)L.W.Babcock, USP 1741146(1929) &
CA 24,1220(1930) (Bagasse together with NG &
AN in dynamites) 2)E.I.duPont de Nemours,Brit-
P 375824(1930) & CA 27,3335(1933)(Bagasse
for use as an absorbent for NG or similar liq
expls) 3)].de la Roza,Sr,Mem 14th ConfAnual,
AsocTecAzucar,Cuba 1940,331-2 & CA 35,
5317(1941)(Prepn of product contg 99% of alpha-
cellulose by special treatment of sugar bagasse;
this cellulose is more easily nitrated, washed
and dehydrated that linters) 4)Kirk & Othmer
2,(1948),271-3(Bagasse) 5)L.F.Wiggins,Chem &
Ind 1949,555-6(Bagasse as a raw marerial for
chemical industry) 6)C.].West, ‘The Utilization

of Sugar Cane Bagasse for Paper,Board,Plas-
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tics and Chemicals’, Technological Rept Series
No 8,Sugar Research Foundation,Inc,NY(1952),
202pp

Bagasse Pith is the loose spongy tissue occu-
pying the center of the sugar cane. It has been

used in expls(Ref 2). Chapman(Ref 1) patented
its use with NC-NG mixts to make low density

gelatin-dynamites ‘

Refs: 1)F.F.Chapman,USP 1992189(1935) & CA
29,2745(1935) 2)Bebie(1943),30

Bags for Propelling Charges. See Cartridge
Bags

Baka(Suicide) Bomb or Kamikaze(The name Baka,
meaning stupid, was given by Americans). It
was a piloted rocket-propelled bomb used by
the Japanese Navy during WWIL. It could be
launched from any twin-engined plane at a dis-
tance of 20-30 miles from the target. Its over-all
length was 19°10%, wing spread of 16*5%, wt
4000, inclusive of a 2645-1b warhead in the
nose. It had a down-speed of around 550 mph.
Its warhead was filled with 1135 lb of TNAns
{Type 91 Explosive). The proplnt (6 sticks)
consisted of: NC 59.9, NG 26.9, MNN 6.1, Et
centr 2.9 & volatiles 1.3%

Refs: 1)Anon,Army Ordn 29,382(1945) & CA 30,
116(1946) 2)Anon, ‘Japanese Explosive Ord-
nance’, TM 9+1985-4,Washington,DC(1953),116-
18 3)Meriam-Webster’s (1961),1231

Baked Powder(Anhydrous Powder) was prepd ca
1873 by the Russian Colonel Wiener by press-
ing the ingredients of black powder at 120°.

By this method a more homogenous and compact
mass was obtained than in ordinary BkPdr be-
cause the sulfur melted and was distributed
more uniformly betw the K nitrate and charcoal.
As this method of manuf was dangerous it was
abandoned in 1878

Ref:Daniel(1902),808

Bakelite. A synthetic resin obtained by the
condensation of formaldehyde with phenols.
Used as a plastic in many industries(Ref 2).
Was patented by the Italian Co for making
bodies of projectile :fuzes(Ref 1)

Refs: 1)SocltalPolveriEsplodenti,BritP 298948
(1927) & CA 23,3102(1929) 2)Kirk & Othmer 10
(1953),801




method of loading projectiles with NG and then
freezing it in order to render it insensitive during
transportation and firing. Inside such project
~ was placed a special device which melted the
NG during the flight thus rendering it again sen-
sitive just before bursting. These projects were
dangerous to handle because NG som etimes. ex-
ploded from shock or friction

Ref:Daniel(1902),50-1

Bokufun(Exploding Powder). A Jap mixt of MF, ™

K chlorate & Sb sulfide used during WWII in
some initiators

Ref: OpNav 30-3M(1945),25

Bakuhatsuesei(jap). Blasting Gelatin
Balanced Dope, See under Dope
Balistita (Span). Ballistite

Balistite (Fr &.Ital). Ballistice

Ball and Disk Machine. See under Impact
Tests

Ball Drop Test, See Vol 1,pA573-L
Balle (Fr). Bullet; ball

Balle de fusil (Fr). Rifle bullet
Bollle perforante (Fr). AP bullet
Balle traceuse (Fr). Tracer bullet
Ball Grain Powder. See Ball Powder

Ballista or Balista. A device first used by the
Romans and then by the Greeks, as early as the
1st century AD, for hurling very heavy missiles
(Such as stones, beams, etc) against fortifica-
tions, buildings, etc. The motive power was
supplied by tightly twisted hemp, sinews of
animals or raw hide. There were two types of
ballistas: one throwing missiles at high tra-
jectories from the end of a rotating arm (See
illustration in Ref-1, p8), the other working on
the same principle as a large catapult (See Fig
1 in Ref 3)

Refs:1)Greener(1881),8 2)Farrow’s Milit Eacycl
1(1895),12g 3)EncyclBritannica 5(1952),24(under
Catapulr) & 8)(1952),453(under Engines of War)
4)Macmillan’sEncyel W1959%717
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Ballistic Cap. A forged steel cap used on armor
-piercing projectiles to protect the point from
shattering upon impact with target, such as
steel plate. By creating an initial stress in the
plate at impact and having a greater bite at
angles of obliquity, it lessens possible ricochet
and permits better complete penetration by the
projectile(Ref 2), Various types of ballistic
caps used in US artillery are shown on Figs 1,
2,6,etc of Ref 1. The ballistic cap is usually
covered with a windshield(qv) (See also Vol 1,
pA483-L under Armor-Piercing Projectile)

Refs: Anon, ‘Artillery Ammunition’, TM 9-1901
(1950),5,8 & 12 2)A.B.Schilling, PicArsn; pri~
vate communication(1960)

Ballistic Homogeneity of Poudres B was dis~
cussed by J.Fauveau,MP 33,461-2(1951). If
samples of proplnt taken from any part of a
lot possess identical ballistic properties, the
ballistic homogeneity is considered to be
satisfactory

Ballistic Measuring Methods and Ballistic
Tests. In order to determ ine the suitability for
military purposes of propellants, explosives,
projectiles, weapons, etc, it is required that
tests be conducted, using appropriate dewices,
As a final test, firings are conducted on a full
scale at ptoving grounds

For instance, a proplnt to be ballistically
suited for a certain weapon, must provide a
prescribed muczle velocity(qv) at a pres-
sure below a prescribed maximum, which has
been previously detd as safe for the weapon in
question. In order to test the suitability of a
proplnt, a series of rounds is fired beginning
with small proplnt chges. These are increased
gradually until a muzzie velocity is reached
which is equal to or sl higher than that desired,
or until the max press is exceeded. During the
test, samples of ‘Standard’ proplnt are also
fired alternately with the test proplnt for the
purpose of calibration. Pressures and muzzle
velocities for the test proplnt are plotted as
functions of the wt of the chge. The chge
(optimum charge weight) which will give the
desired muzzle velocity is detd from the result-
ant curve. A series of uniformity tests, using the
optimum charge weight, is then run during which
the variations of velocity and mean pressure
must fall within narrow prescribed limits if the
proplnt is to be accepted(Ref 2XSee also under
Muzzle Velocity Determination: Pressure Meas-




urements, and Terminal Velocity Determinations)

These tests, when conducted in different
weapons, may also serve as ballistic tests of
the weapons

As examples of ballistic tests for explosives
may be cited brisance, power, velocity of det-
onation tests, etc. Some of these tests are
briefly described under Physical Tests, Vol 1,
p VIIff, of this Encyclopedia, others will be
described later. Ballistic tests for shells,
DUII]Db, IULKCI.D, gIcuauca, €tc l_Ila_y lllLluUC lrdg'
mentation characteristics, penetration in armor
(or concrete), etc

Following are some refs on ballistic meas-
urements and tests:
1)C.J.Cranz, 'Lehrbuch der Ballistik’, Springer,
Berlin,vol 3(1927) and Erpdnzungsband(1936)

DCIZIN,VOL 21204/ and Srganzungsbandliiy20)

2)T.Hayes, ‘Elements of Ordnance ,Viley, NY
(1938) 3)M.Meyer, ‘The Science of Explosives?,
Crowell,NY(1943) 4)Anon, ‘Ordnance Proof Man-
ual’” ORD-MG608-PM(1946) (Ballistic tests used
by the US Ordnance Installations are described
in detail) S)I.Cohen, ‘Ballistic Testing of
Rockets’, Lecture delivered at PicArsn,14 March
1947 6)W.D.Chesterman, ‘Photographic Study of
Rapid Events’, Clarendon Press,Oxford(1951) 7)
H.Stadler et al, Explosivst 1954,144-8 & 1955,
1-6 (Measurements in internal ballistics) 8)P.
Naslin & J.Vivié, ‘Photographie et Cinémato-
graphie Ultra-Rapides’,Dunod,Paris(1956) 9)
J.F.Roth, Explosivst 1957,161-76(25 refs)
(Ballistic measuring methods)

Ballistic Missiles Any missile that is guided
during powered flight in the upward part of its
trajectory arld becomes a free-falling body in the
latter stages of its flight toward its rarget. It
contains guided mechanisms, but is distinguish-
ed from a guided missile in that it becones a
free falling body, subject to the laws of bal-
listics, as it descends through the atmosphere.
The missile is designed to travel in the outer
atmosphere or beyond it before plunging towards
its target. The German WWII missile V-2 and
US Polaris, Pershing and Thor are examples of

ballistic missiles \uefs 3, 10 & 14)

Refs: 1)U.D.Rose,'Die unheimlichen Waffen,
Atomraketen tiber Uns’,Schild Verlag,Miinchen
-Lochhausen(1957) 2)A.F.E:son Scholander,

‘Robotvapen’, Folkvarsvaret Firlags AB

nopotvapen , rolxvoisvaictl 2O

(Sweden)(1958) 3)Interim Glossary Aero-Space
Terms, Air University,Maxwell Air Force Base,

Alabama(1°58) 5 4)K.F.Ganz,Edit,*The United
States Air Force Report on the Ballistic Mis-
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sile’, Doubleday,Garden City,NY(1958) 5)H.E.
Newell,'Guide to Rockets,Missiles and Sat-
ellites’,Whittlesey House,NY(1958) 6)R.B.Dow,
‘Fundamentals of Advanced Missiles’,Wiley NY
(1958) 7)].W.Herrick,Ed,'Rocket Encyclopedia
Illustrated’,Aero Publishers,Inc,Los Angeles
26, Calif(1959) 8)C.E.Davis, “The Book of Mis-
siles’,Dodd,Mead & Co,NY(1959) 9)Editors of
Air Force Magazine, ‘Space Weapons; A Hand-
book of Military Astronautics’,Praeger, NY(1959)
10)Glossary of Ord(1959),30 11)K.F.Ganz, ‘Nu-
clear Flight’,Duell,Sloan & Pearce,NY(1960)
12)F.1.0rdway & R.C,Wakeford, ‘International
Missile and Spacecraft Guide’,McGraw-Hill,NY
(1960) 13)A.Ball,'Ballistic and Guided Missiles?

F.Muller,London(1960) 14)U.S.Military Standard
l‘1' -QTh-AAA \Tnmnnh]arnrn and Definition in

the Ammumtlon Area(1961),pp8-9 15)E.Burgess,
‘Long-Range Ballistic Missiles’,Chapman &
Hall,London(1961)

Ballistic Modifiers for Cast Rocket Propellants
are discussed in the National Lead Co Repts
for Project TU-2,Contract DA 30-069-501-ORD-
2005(Conf)

Ballistic Mortar Test. A brief description is
given under Physical Tests,pVII in Vol 1 of
this Encyclopedia. See also J.Taylor & J.H.
Cook, ].Scilnstruments 26,266-8(1949) (Improved
operation of the ballistic mortar for detg the
‘power’ of HE’s)

Ballistic Pendulum Test is briefly described.
under Physical Tests, pp VIIFVIII in Vol 1(See
also A.Schmidt,Explosivst1962,23-34)

Baliistic Pendulum Chronographs(Ballistis-
chependel-Chronographe in Ger) are devices

in which projectiles of a certain weight sturike
the lower part of a pendulum causing it to swing.
The greater the swing, the greater is the veloc-
ity of the projectile The theory in the design

of these devices is based on the idea of f Cassini
(1707), but it was Robins(1740), and Hutton
{(1775) who constructed the first apparatus.
Considerable work on the improvement of the
apparatus was done in France. The resulting

device of Didion-Morin-Piombert was used suc-
cessfully, beginning in 1836, for many years.

\.\,ooxua;] T giiniiil 2800, 101

Another apparatus of this kind was that of
Cheval-Minarelli-Fitzgerald, invented in 1901

Ballistic pendulum chronographs are not the
same as Pendulum Chronographs(qv)




Ref:Cranz 3(1927),39-51

BALLISTICS(Balistique, in Fr;Ballistik, in Ger)
Ballistics is the science that treats of the
motion of projectiles and is a particular branch
of Applied Mechanics

Ballistics has two major divisions:
A.Interior or Internal Ballistics- the study of
Motion of the projectile while still in the bore
of the gun. This includes the consideration of
the mode of combustion of the propeliant, the
pressure developed in the chamber, the velocity
of the projectile along the bore, etc
B. Exterior or External Ballistics- the study of
the motion of the projectile after it leaves the
muzzle of the weapon

The branch of ballistics called Terminal Bal-
listics is concerned with the forces operating
at the end of the projectile trajectory, that is,
at the target. This is really a part of external
ballistics, although this branch is sometimes
referred to as a division (Ref 37)

Following is a selected list of books and pa-
pers on ballistics:
1)A.Brynk, ‘Interior Ballistics’, translated from
Rus by J.B.Bernadou, USGovt Printing Off,Wash-
ington,DC(1904) 1a)G.Schweikert, Innere-Bal-
listik’,Leipzig(1923) 2)C.].Cranz, 'Lehrbuch der
Ballistik?’,Springer,Berlin,vols 1-3(1925-1927)
and Erginzungen(1936), English translation by
the division of Armor and Ordnance, NDRC(1944-
1945) (Mimeographed) 3)Gen P.Charbonnier,
‘History of Ballistics’,MAF 7,1227(1927)
4)G.Bruno, *Corso Teorico-pratico di Bal-
istica Esterna’,Arti Grafiche Castello, Torino
(1934) 5)].N.Bingen, 'La Technique de
I’Artillerie’, L’Ecole Royale Militaire de
Belgique,Bruxeiles,Vol 1, ‘Balistique Intér-
ieure’(1935%) and Yol II, *Balistique Extérieure’
(1936) 6)T.Hayes, ‘Elements of Ordnance’,
Wiley,NY(1938),65,96 & 397-468 7)H.Schardin,
‘Beitrdge zur Ballistik und technischen Physik’,
Barth,l eipzig(1938) B8)R. Winter, MAF 18,775-862
(1939); 19,3-75 & 199-270(1940); 20,163-214
(1946) (Interior Ballistics) 9)H.Athen, ‘Bal-
iistik, Quelie & Meyer,Leipzig(1941) 10)T.
Vahlen, ‘Ballistik’,W.de Gruyeter,Berlin(1942),
reprinted by Edwards Bros,Ann Arbor,Michigan
(1945) 11)] M.7J. Kooy & J.W.H.Uytenbogaart,
Udlllb(l(—b 01 L[lc I'ULUIC Wllﬂ Opeéial I\ererence
to the Dynamical and Physical Theory of the

o M Dk (T ITanel ane
Rocket Weapoﬂs ,Techmcal £uo Lo,naariem

(1947) 12)M.E.Serebryakov, ‘Interior Ballistics’,
Oboronizdat,Moscow(1949),translated by Dr. V.,
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Nekrassoff, Contract NOrd 10260(1954), Wash-
ington, DC,p22  13)Anon, Exterior Ballistics’,
USMilAcad,West Point,NY(1949) (P amphlet)
14)R.N.Wimpress,'Interior Ballistics of Solid
Fuel Rockets’,McGraw-Hill,NY(1950) 19)].
Corner, ‘Theory of Internal Ballistics of Guas’,
Wiley,NY(1950) 16)H.P.Hitchcock, ‘Handbook
of Ballistic and Engineering Data for Ammu-
nition’, Ballistic Research Lab,Aberdeen,Md,
vols 1 to 4(1950) 17)F.R,Hunt,'Internal Bal-
listics’,Philosophical Library,NY(1951) 18)Anon
‘Interior Ballistics’,USMilAcad,West Point,NY
(1951) (Pamphlet) 19)Anon,'Terminal Baldistics’,
USMilAcad,West Point,NY(1951) (Pamphlet)
20)SACMS(Scientific Advisory Council,Min-

istry of Supply) ‘Internal Ballistics’, Philos-

ar ~n - me A_
Uyh.u.al lel. ary ,}‘IY( 1951) 2 I)DUOH, I unaamentaﬁ

of Ballistics’,Special Text ST 9153, The Ord-
nance School,Aberdeen PG,Md(1952) 22)
Encyclopedia Britannica 2(1952),999-1006
23)E.J.McShane,].L.Kelly & F.V.Reno,‘Exterior
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BALLISTITE (Balistita in Span, Balistite in
Fr,Ital & Port, Ballistit in Germ & in Rus,
Barisutaito in Jap). A successful double-base
propellant invented by A.Nobel of Sweden in
1887-1888. One of the earliest compositions
(patented in 1888) contained NG 50-60 & dry,
pulped, sol NC 50-40%. The fibrous structure of
NC in this proplnt was destroyed, not by the
use of a vol solvent(as in the case of the con-
temporary poudre B), but by dispersing the NC
in the powerful liq expl, NG, which functioned
as a non-volatile gelatinizer for the NC. In
order to facilitate the dispersion of NC in NG,
some benzene was added to the NG. After mix-
ing in a kneading machine, the benz was al-
lowed to evaporate and the remaining material
was passed several times through warm rolls
until it became homogeneous. Then the sheets
were rolled until the desired thickness was ob-
tained and cut into required shape and size. The
use of NS(nitrostarch) for part of the NC and
the addition of pulverized chlorate or picrate
were also mentiongd in the patent of 1888

In Nobel’s patent of 1889, the use of cam-
phor and volatile solvents(such as benz) was
eliminated and the gelatinization was effected
by mixing NC with NG under w, heating to 80°°
then rplling and cutting as above. In 2 modifica-
tion of this process the ‘gelatinization was
hastened by using an excess of NG and sub-
sequently removing it by means of 73% methanol

In the same year, Lundholm and Sayers, also
of Sweden, proposed facilitating gelatinization
by bubbling compressed air through a slurry of
NC, NG and stabilizers(such as aniline & chalk)
in hot w. Under these conditions a dough was
formed which was passed several times betw
rolls heated to 50-60°, Then th> sheet(carpet)
was cut into square flakes and these were glaz-
ed with graphite and blended. DPhA was used
as a stabilizer in later formulations of bal-
listite

As Ballistite proved to be very successful as
a proplnt, it was adapted by several countries,
among them Germany and Italy, while some other
countries preferred single-base proplnts(poudre
B of Vieille in Fran¢e and Pyrocollodion of
Mendeléev in Russia). At the same time GtBrit
adopted Cordite, which is, strictly speaking, a
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modification of early Ballistite in which NG
together with a volatile solvent was used. The
US at first adopted a double-base proplnt,
Indurite invented by Munroe, but later switched
to Bernadou’s single-base proplnt Pyrocellulose
which was really a modification of Pyrocol-
lodion

The so-called solventless propellants used
in great quantities at the present time are real-
ly modifications of the Ballistite of Nobel

The Ballistite contg 50-60% of NG caused
considerable erosion of gun barrels because
of its extremely high burning temp due to the
presence of a large amt of NG. For this reason,
later formulations of Ballistite were made with
smaller amts of NG, partly replacing it with the
*cooler’ DNT. As this change involved decrease
in oxygen content, part of the sol NC(ca 12%N)

was replaced with insol NC(ca 13%N), which
contains more O. The resulting proplnt was
called Super-attenuated Ballistite. Its compn
was NG 25, DNT 15, 12%N NC 30 & 13%N NC
30%. It was used in WW1 by the French &
Italians and proved to be nearly flashless

Ballistites have been used as proplats not
only in cannon, but in howitzers, mortars and
in rockets as well

Following are some examples:
Brazil(Balistite). Admiral of Brazilian Navy
Alvaro-Alberto detnd some props(including
erosiveness) of several proplnts used in Brazil
among which was the Ballistite contg 50% NG
& 50% NC(Ref 10)
France(Balistite), designated BALn, consisted
of CP,(NC contg ca 12%N) with at least 40% of
NG; it was used in the form of square plates of
various thicknesses; the thinnest of them was
used for launching bombs and grenades (Ref 4).
Two formulations of Fr Attentuated Ballistite
are described in vol 1 of this Encyclopedia,p
A506-L, vnder ATT
Germany(Ballistit). An older compn, WPC/89
(Wiirfelpulver/89), is described in PATR 2510
(1958), p Ger 11. Brunswig(Ref 2) lists the
compn: NG 40, collod cotton 49, MNN 5, vase=~
lin 5.5 & moisture 0.5%. According to Pepin
Lehalleur(Ref 6), this proplnt was used in Nor-
way for rifles.
Italy(Balistite). Several varieties have been
used: a)Balistite normale o ordinario(Normal
or Ordinary Ballistite), also called balistite al
50%, such as manufd during WWII by the Societa
Dinamite Nobel, Avigliana, contained: NG 49.6
+2, NC(N=11.9+0.3%) 49.8:2, DPhA 0.5:0.3,




graphite 0.2+0.15 & moisture ca 0.5%. Its props
are given in Refs 13,18 & 19. Although this
proplat was very erosive, it was used on ac~
count of its high ballistic strength; b)Balistite
a basso titolo(Ballistite of low Strength), also
called balistite al 42%, such as manufd by the
Societd Dinamite Nobel, Avigliana, contained:
NG 42.5:1.5, NC(N=12.0+0.25%) 56.5:+2, Et
centr 1.0:0,5, graphite 0.2 & moist 0.5%. Its
props are given in Ref 13; c)Balistite attenuata
{Actenuated Ballistite), also called polvere
CG13, contained NG 25-26, NC(blend of collod
cotton & guncotton) 60 & DNT 16-15% with a
stabilizer added (Ref 19); d)Balistite attenuata
all’ acetilcellulosa(Attenuated Ballistite Con-
taining Acetylcellulose), developed by Giua(Ref
18,p 157) at the Societd Dinamite Nobel, con-
tained: NG 25, NC 60, acetylcellulose 10 & Et
centr 5%; e)Balistite al 60% contained NG 60 &
NC 40% with a stabilizer(added) 1-2%(Ref 3).
It was too erosive for use as a propellant in
guns, but it proved to be very suitable as a
bursting charge in some smaller caliber pro-
jectiles such as 37/40mm HE and 37/40mm
HEAP(Refs 14 & 21,p73) e)Filite - the name
for Ballistite in the form of cords(Ref 1)
Japan(Barisutaito). No info about its uses
Russia(Ballistit). No info on the use of Bal~
listite at our disposal. Burning characteristics
of Ballistites were determined recently in Rus-
sia by Pokhil et al(Ref 24)

Shain(Balistita). Accordine to San Chg(Ref 7)

SpaIm oailsiiia). A0y e Iy
the Spanish and Italians used balistita IE,
which contained more than 50% of NC. Its props
are given,(but no compn) by Vivas, Feigenspan &
Ladreda(Ref 17,p 89) who state that balistita is
manufd in Spain by the Sociedad Andénima de
Dinamita de Galdicano(Bilbao). When balistita
is made in the form of tubes it is calledtubelita
Sweden(Ballistit). Early Ballistites of Nobel and
of Lundholm & Sayers are described at the be-
ginning of this section, but no info is at our dis-
posal regarding current Ballistite. Stettbacher(Ref
5) describes the method of manufg Ballistite us-
ing machinery of the famous firm of Aktiebolget
Bofors Nobelkrut{See Bofors Industries) .
Switzerland(Ballistit). Stettbacher(Refs 16 & 20)
briefly describes the manur of Ballistites contg
40-50% NG and 60-50% collodion cotton. He also
states that Ballistites are used as rocket pro-
pellants(Raketen-Treibmittel) USA(Ballistite).
According to TM 9+1904(1944), p 96, the Bal-
listite used as propellant in trench mortars and
shotgun shells contained NG 39, NC 60, DPhA
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0.75 & graphite(coating) 0.25%. Armament Engrg
(Ref 22) gives for Ballistite used for rockets: NG
43, NC 51.5 & additives 5.5%. This seems to be
similar to Ballistite [P 204 developed by Aero-
jet Engineering Corp, Azusa, Calif which con-
tains: NG 43.0, NC(13.2%N) 51.6, K nitrate 1.4,
diethylphthalate 3.25 & DPhA 0.75%. To this
was added 0.16% of methyl cellulose(Ref 15).
Rinkenbach(Ref 11a) reported that thermal sta-
bility of Ballistite contg NC 69.25, NG 30.5 &
DPhA 0.25% with graphite coating, tested at Pic
Arsn, was satisfactory

In Ref 23 is given the compn of Ballistite P,
which is practically the same as for JP 204 ex-
cept that JP apparently does-not contain methyk
cellulose but does contain 0.1% nigrosine dye

Compositions of the following ballistites used
in rockets are given in Ref 15a:
JPH: NG 43.0, NC 54.5, EtCentr 1.0 & K sulfate
1.5%, with added methylcellulose 0.16 & carbon
0.10%
JPN:NG 42.9, NC 51.4, EtCentr 1.0, K sulfate
1.25, diethylphthalate 3.23, candelilla wax 0.02
& carbon 0.2%
Refs: 1)Marshall 1(1917),301 2)Brunswig,Prop
(1926),136 3)R.Molina, ‘Esplodenti’, Hoepli,
Milano(1930),393-5 4)Pascal(1930),227 5)Stett-
bacher(1933),194 6)Pepin Leballeur(1935),290
7)E.E.Sancho,'Quimica de los Explosivos’,
A.Aguado, Madrid(1941),337 8)B.H.Sage & W.N.
Lacey, 'Extrusion of Ballistite Tubing and Rod’,
OSRD Rept AAR/DRI, 27280)(1047)Y W W 1 acev

NAIAS I TR Dha L/&UV J\L72L)] J)W.Wdeally
& B.H.Sage, 'Some Physical Properties of Bal-
listite’, OSRD 947(PBL 27283)(1942) 10)Alvaro-
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Albetto, AnaisAcadBrasilCienc 14, No 4,341(1942)
11)Davis(1943),293-6 11a)Wm.H.Rinkenbach,
PATR 1359(1943),p2 and table 1(Surveillance

and Heat Tests) 12)Pérez Ara(1945),413-14 &
442-3 13)].D.Parsons,PB Rept12663(1945),15-16
14)Anon,USNavy,BurOrdn Manual OP 1668(1946),
65 15)Aerojet Engineering Corp Rept 194(1946),
15a)W.W.Farnum,USNaval Powder Factory Tech
Rept No 15,Indian Head,Md(1947) 16)Stettbacher
(1948),42 17)Vivas,Feigenspan & Ladreda3(1948)
80 & 99 18)Giua,Dizionario, 2(1949),157 & 178
(under Esplosivi) 19)Belgrano(1952),110-111 & 114
20)Stettbacher,Polvoras(1952),52 21)Anon, ‘Italian
and French Explosive Ordnance’, TM 9:1985.6
(1953),65 22)ArmamentEngrg(1954),42 23)].W.
Herrick, Edit,*Rocket Encyclopedia Illustrated’
Aero Publishers, Los Angeles,Calif(1959),40
24)P.F.Pokhil et al,DoklAkadN 135,913-16

(1960) & CA 55,26445(1961) Engl transin by
Consultants Bureau,NY 11 in Chemical Tech-




nology Section, pp 193-5(5 refs)

Ballistograph is a device used for detg the
velocity of projectiles in flight by a photographic
method. It has been employed in conjunction
with a micro-time-measuring device called in Ger
‘Mikrozeitmess Instrument’. Both devices are
described in Refs 1 & 2

Refs: 1)F.Duda, SS 19, 100-4(1924) & CA 20,
732(1925) 2)Cranz, 3(1927), 329-335

Balloons and Airships and Their Application in
War, A balloon is a bag of light non-porous ma-
terial(such as paper, silk, rubberized cotton)
filled with either heated air or a gas lighter
than air(such as hydrogen or helium). The first
balloon was constructed in France by the brothers
Joseph & Jacques Mongolfier(1782)
The first balloons were so-called free balloons
or aerostats. They could carry one or several
persons, who rode in a basket artached by means
of ropes undemeath the balloons. When balloons
are attached by cables to the earth or other
mooring they are called captive balloons. These
are often used as observation balloons. When a
free balloon is sent aloft without passengers
but with registering meteorological instruments,
it is called a sounding balloon. A balloon used
for investigation of high altitudes(such as 70,000
ft or higher) is known as a stratosphere balloon.
The so-called pilot balloon is 2 small free bal-
loon sent aloft to show direction of the wind.
The propaganda balloon is a small sphere de-
signed for spreading propaganda literature over
enemy territory. This work is now accomplished
almost exclusively by airplanes. A kite bal-
loon, such as that of Drachen or of Capt Caquot,
is an elongated form of captive balloon(common-
ly known as sausage) which is flown at a con-
siderable inclination to the horizon in order to
artain ‘kiting’ effect. The Caquot balloon was
used by the British during WW1 for observation
purposes, especially for spotting submarines
(see below under Balloons, Applications in War)
Until about 1850 none of the balloons could be
propelled or steered. The first balloon which
could be successfully propelled and steered
(airship) was constructed in 1851-2 in France
by H.Giffard. It was equipped with a steam en-
gine which rotated a propeller. The ship could
move at a speed of 6mph. Higher speed was
attained by later models, such as the one of
P.Haenlein(Germany,1872) driven by an intergal
combustion engine; by A. & G.Tissandier(France,
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1883) and by C.Renard & A.Krebs(France,1884),
electrically driven

All the above-mentioned airships(also called
dirigibles)and a very successful model con-
structed in 1898 by A.Santos-Dumont, a Brazilian
inventor living in Paris, were nonrigid. The first
rigid-type airship was built in Germany in 1897
by D.Schwarz. Its frame was of aluminum and it
was filled with hydrogen. More successful was
the rigid dirigible Zeppelin invented ca 1900

During the 1st decade of the 20th century, air-
ship construction was carried on in most of the
major countries and during WW1, airships were
used by the Germans(who built rigid Zeppelins),
by Brit & French(who built nonrigid dirigibles)
and by Italians(who built semirigid airships)

After WW1 the Germans were prohibited from
building airships(or airplanes), while Brit, Fr
& Amer undertook extensive airship construction.
The Amer firm of Goodyear Aircraft, Akron, Ohio,
built many helium-filled nonrigid dirigibles, some
of them for the US Navy, others for commercial
purposes, such as advertising. About 1930 Brit
and then in 1937 Fr abandoned the building of
airships. Meanwhile the Zeppelin Co resumed
its operation(1937). As a result of this, at the
outbreak of WWII Germans had several modern
Zeppelins ready for service, while the Allies had
only a few nonrigid balloons, commonly known
as blimps. In the course of WWII many more
blimps were constructed for the US Navy and
they were used successfully against Ger sub-
marines. At the same time, the hangars and pro-
duction facilities of the Zeppelin Co were de-
stroyed by bombing and this ended Germany’s
airship activity

The post WWII period of aeronautical develop-
ment began with only US and Russia engaged in
airship construction and this only to a limited
extent due to competition from airplanes
Balloons, Application, in War. The first use of
balloons by the military appears to date from
the period of the French revolutionary wars(1789-
99), when a ‘corps of aeronauts® was formed and
sent by the French in balloons over the Dutch
add Austrian troops. The unexpected appearance
of balloons had a demoralizing effect on the
enemy and caused them to retreat. Later(1812),
the Prussians employed balloons against the
Napoleonic troops, but without great success.
Balloons were also used for bombing purposes,
as briefly described under Bombs, Historical(see
under BOMBS)

In the Amer Civil War(1961-5) balloons were




used for observing and photographing the en-
emy’s terrain and troops. Again, balloons were
used during the Franco-Prussian War(1870-1)
(such as for evacuating some Govt officials from
besieged Paris), in the campaign against Tonking
(1880’s), in the Bechuanaland expedition(1880’s),
in the Spanish-American War(1898) and in the
Russo-Japanese War(1904-5), With the advent of
WW1, every major power began to pay more atten-
tion to war balloons. The captive balloons
(sausages and blimps) were used in balloon
barrages(qv) and forobservatior purposes. One

of the methods used to spot a submarine was to
attach, by means of a cable, a balloon manned

by one or more obsetvers in a basket below, to

a destroyer or other ship going to sea for patrol-
ling purposes. The use of power-driven balloons
(airships or dirigibles) was not only for obseiva-
tion purposes but also, to a limited extent, for
bombing(especially by Ger Zeppelins)

An ingenious application of balloons was made
by the Japanese during WWII. They constructed
ca 1000 paper balloons, spherical in shape and
33 ft in diam. The balloons were filled with hydro-
gen and could stay in the air for ca 1 week at a
an altitude of ca 5 miles. A basket suspended
underneath each balloon contained a bomlxin-
cendiary or antipersonnel), two self-destroying
devices, batteries activated by solar energy,
several paper bags with sand(used as ballast)
and devices for maintaining the balloon at the
desired altitude and for bringing it down some-
where on the North Amer continent

The balloons were rele2sed from Japan one by
one in the autumn of 1944 to be carried by easterly
winds(prevailing at an altitude of ca 5 miles)
toward Canada or the US. These balloons de-
cended mostly in the Pacific coast atea, such as
Brit Columbia, Washington, Oregon & a few in
Calif, Some balloons were carried to central or
even eastern parts of Canada and the US. Total
number of recovered balloons was ca 300, but many
unquestionably have remained undiscovered be-
cause of the vastness of uninhabited territory on
this continent. Some of the balloons travelled
6000 miles in 4 days at an average speed of ca
70 mph

The damage caused by bombs(incendiary or HE)
carried by ] apanese balloons was.negligible(Ref
1
Refs: 1)R.W.McKay,']Japanese Paper Balloons’,
Engineering Journal 28,563-7(1945) 2)Merriam-
Webster's(1951),209 3)EncyclBritannica(1952)
1,464-71(Airships) & 2,1006-10(Balloons)

1rsnn £, 11U lioons

4)Collier’s Encycl(1957), 12,378-83 (under ‘Light-
erThan~Air Craft’) 5)M erriam-Webster’s(1961),
167-8

Balloon Barrage. As originally developed in Gt.
Britain during WW1, a balloon barrage involved
the release at a max height of 10000ft batteries
of three kite balloons (sausages) of 1G000cu ft
capacity each, one at the center and ore at each
end of a horizontally floating cable 1000ft in
length. From this was suspended, at regular in-
tervals, a series of steel wites trailing earth-
ward like flexible teeth in an enormous comb.
An attacking airplane was thus forced either to
rise above this contrivance or to dive below it.
In the first case, the height would be too great
to permit accurate bom bing(at this time), while
in the second case a plane would risk exposure
to the effects of point-blank AA fire

With the advent of WWII, the barrage ceiling
was increased to 15000ft and balloon barrages
assumed new importance, especially in the de-
fense of London

Similar ‘sausages’ towed singly by destroyers
or merchant vessels, served as barrages in the
defense of convoys passing through the English
Channel because they rendered hazardous any
attempt by hostile air raiders to carry out dive-
bombing operations
Refs: 1)Anon,‘Barrage Balloon Manufacturing’,
Manufacturers’ Record 112,36-7(1943) 2)E ncycl
Britannica 2,(1952),1011 3)Collier’s Encycl(1957)
12,380(under ‘Lighter~than-Air Craft’)

BALL POWDER or BALL GRAIN POWDER
(Globular Propellants or Olin Ball Powder)
(Poudre sphérique in Fr; Pélvora W in Span,
where W stands for Western; Perlpulver in Ger).

The process for the manuf of this proplat was
developed ca 1935 by Fred Olsen,Director of
Research, Western Cartridge Co, Division of Olin
Industries,Inc(now called Olin Mathieson Chemical
Corp),East Alton,Ill. The process bears little re-
semblance to conventional methods of manufg
proplnts and results in a product that is unique
in the expls industry. The proplnt consists of
small spheres, not larger than 0,030” in diam.
Ellipsoids can be obtained by flattening the
spheres by mechanical devices

Manuf of ball proplnt consists essentially of
the following operations, as described in Refs
1-4:
A. Shaping of Propellant, also called Granulating

or Hardening

cenng




a)NC of 12.4 to 13.4%N, previously pulped, sub-
jected to a short preliminaty boil and washed with
cold water(to remove the bulk of acid), is placed
on a “nutsch’ or a centrifuge to remove the bulk
of the water. The slightly wet NC is loaded into
drums and transferred from the NC plant to the
‘ball powder plant’

Note: Instead of using straight NC, a mixt of NC
and some reworked or deteriorated smokeless
proplat may be used. The grains of proplat larg-
er than 80-mesh must be previously reduced in
size by treatment under water(buffered to ca pH
7.2) in a hammer mill. Treatment in w will re-
move the acidic decompn products of NC but will
not remove the nitroso- or nitro- derivs of DPhA,
if they are present. In this case, the addn of a
larger amt of DPhA than usual would be required
in subsequent operations

b)The NC is unloaded from drums into a sump
and then, after mixing with an additional amt of
w, the NC is pumped as a slurry into a closed,
stainless steel, cylindrical jacketed vessel,
known as shaping tank(capacity 3200 to 84001bs
of finished product). The vessel is provided with
a vertical condenser for recovery of solvent
vapors and a mechanical agitator which is driven
through a Reeves variable speed drive by a motor
situated in an adjoining room

¢)The shaping tank is filled to a predetnd level
with w contg some finely pulverized or pptd
chalk, after which steam is introduced into the
jacket and a volatile org liquid, such as ethyl
acetate(which is a good solvent for NC but is
immiscible with w), is added while the agitator is
in motion. A small amt(ca 1% based on the final
product) of stabilizer, such as DPhA, is usually
added to the et acet before it is poured into

the shaping tank

Note: The amt of et acet used should be such as
to make a lacquer contg 15 to 25% of NC. The
viscosity of this lacquer should be from 300 to
2500 secs at 259 by the Falling Ball Method. As
the lacquer is lighter than w, it has the tendency
to rise to the surface

d)After raising the temp to ca 50° and agitating
for ca 30mins, all the NC goes into soln and the
mineral acid(mostly sulfuric), which was tenacious
ly held by the NC fiber, is released. The agita-
tion disperses the lacquer in the water phase
(forming a quasi-emulsion) and washes the acid
out. The fine particles of chalk, which are pre-
sent in the mixt, neutralize the acid, leaving

the neutral and stable NC dissolved in et acet
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Note: The operations described above are applic-
able to any single-base proplnt. In order to pre-
pare a double-base proplnt, the required amt of
NG(or NG + NGc) in a suitable solvent is added
at this stage of the process and dispersed un-
iformly throughout the quasi-emulsion. Substances
like DNT, TNT, DBuPh, centralites, etc may be
incorporated, if desired in the same manner as
NG

e)The next operation, which consists of breaking
down the lacquer into small spherical particles,
is of utmost importance and requires skillful
operators and ca one hour of time

f)With the agitator blades adjusted to shear off
portions of the lacquer, and with the colloidal
soln being agitated rather rapidly, a small quan-
tity(1-2% of the total amt of ingredients) of an

aq dispersion of a glue-like substance, such as
starch, dextrin, gum-arabic, bentonite, animal
glue, etc(called the ‘protective colloid’), is
added to the contents of the ‘shaping tank’. As

a result of this operation the NC lacquer is
broken down into small spherical particles which
are suspended in the water phase. If the pro-
tective colloid is not added, the grains of proplnt
which form during stirring coalesce, forming a
continuous gelatinous mass as soon as part of
the solvent is removed

Note: The probable theoretical explanation of the
formation of globules from the lacquer in the
presence of a protective colloid is given by
Olsen in Ref 1, pp 3-4 under ‘Operation’

g)The size of the globules, and of the grains
formed later, depends upon a number of factors:
the grain size decteases with increase of rotor
speed, with increase in percentage of protective
colloid present and with decrease(within certain
limits) of the inherent viscosity of the NC
(viscosity of a given wt of NC in a given quantity
of std solvent). Other factors, such as temp,
agitation tim e, the shape of the agitator, the
type and quantity of colloid added, and the rate
of removal of the solvent, also influence the

size of the grains

Note: Proplats for various purposes range in
finished sphere diam from 0.006” to 0.030*, but
for any particular proplnt, a rather close tolerance
of sizes is desired. For instance, 0,006 to 0.010”
for US cal .45 ammo; 0.010 to 0.014* for M-1 car-
bine; 0.015 to 0.030” for US cal .30(1906) ammo
and 0.025 to 0.030” for US cal .50 and the 37mm
cannon

h)The next opern, consisting of debydration of the




grains, is also of great importance because if it
is not done properly the shape and density of
the resulting grains will not be as required

The first step in this opern is to remove the
small amt of w which is dispersed(or emulsified)
in the globule of NC lacquer. Should this w be
left through subsequent operations, the final
ball grains would be porous and of low density.
If, however, the w is removed before hardening
of the grains, too high d material is obtained.
The removal of w is achieved by dissolving an
inorg salt(such as Na sulfate) in the water phase
in order to set up an osmotic pressure gradient
betw the w dispersed in the grains and the w in
the tank. As a result of this, the w migrates from
the grain through the NC lacquer(which acts as
a semi-permeable membrane) to the Na sulfate
soln in the tank
Note: As a rule, high d of grains can be achieved
by dissolving a latger amt of inorg salt. The d
may also be controlled by the temp and the time
i)When the grains have assumed the desired shape
the next step is to remove the volatile lig(such
as et acet) by distillation. For this operation a
condenser is connected by a pipe to the upper
part of the shaping tank and the temp in the tank
is raised to the bp of phe vol 1liq(§9°for et acet).
During the distillation period, the contents of the
tank are kept agitated but at a lower rate than
during the shaping period
Note:Rate of removal of the vol liq is a determin-
ing factor of grain size and care must be taken
not to remove the liq too fast - otherwise hol-
low and porous grains, having the appearance of
popcorn, are obtained. If, however, the liq is evap
at too slow a rate and at a temp below its bp,
extremely dense spheres are obtained. As a rule,
the rate at which the vol liq can diffuse through
the lacquer depends upon the viscosity and there-
fore upon the am t of vol liq present in the grain.
The rate of diffusion must exceed the rate of
removal of vol lig from the tank(by distn) or a
hard skin(case) is formed around each globule.
As the skin would not soften, the resulting grain
would be hollow
j)To achieve the best results in distn, the sol-
vent must be removed at a fairly rapid rate at
the beginning and at a decreased rate later until
the grains become case-hardened. After this, the
rate of distn can be reasonably increased until
the complete hardening of the grains

As an example, Olsen(Ref 1,p4) suggests start-
ing the distn for high d proplats at 68%sl below
the bp of et acet) and then raising the temp
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gradually (within 65 mins) to 72° After case-
hardening, the temp is raised to 95° and maintaine
ed until the vol liq is completely expelled
k)The distilled vol liq, mixed with w, passes
from the condenser to a separator which is a
cylindrical vessel provided with a gage and
valves. Here, et acet collects at the top and thus
separates from w which forms the bottom layer
1)At the end of the disth, the contents of the
tank are allowed to cool to ca 50° and then are
pumped as a water-slurry to a cylindrical tank
(provided with an agitator) placed above the
rotary wet screens. The resulting proplnt grains
contain ca 1% of residual vol liq and the variation
in diam of the spheres may be as high as 0.02"
Note: Due to the fact that a completely closed
system is used in the shaping tank, the losses
of vol lig are very small(ca 3%)
B. Wet Screening. In order to achieve closer size
separation than could be done in the opns de-
scribed above, the hardened balls are washed
free of shaping tank lig(which consists of an aq
soln of Na sulfate and all the protective colloid)
and are then run:through two or more rotary wet
screens(such as the Trommel type) each of which
separates two fractions: ‘through’ and ‘on’. By
using various series of screens, as many fractions
as desired can be separated, most of which are
usable directly in one grade of proplnt or another
After sizing, the ay suspensions of grains are
stored in cylindrical, agitated storage tanks from
which they can be pumped to the coating still,
capacity up to 12000lbs
C. Deterrent Coating. If the propint prepd as
above is used as such, it would be degressive
burning, Inasmuch as the design of current
weapons is based on the use of progressive
buming proplats, the initial rate of burning of
balls must be reduced to such an extent that
the proplnt will become more or less progressive
burning. This may be achieved by coating the
balls with a slow burning material, called deter~

* rent, and the following method can be used:

a)To the agitated aq slurry of uncoated proplnt
in the coating still is added the desired amt(such
as 5~10%) of deterrent agent(such as DNT, di-
butyl- or diphenylphthalate, etc) in the form of
an aq emul sion. In the case of a material such
as DNT, an emulsifying agent, such as saponin
in w, can be used

b)With steam heat in the jacket, the charge is
continually agitated until the deterrent has
penetrated to the desired depth on the surface
of the balls. This might take from 4 to 15hrs for




a 12000-1b batch
Note: Coating with a deterrent not only modifies
the rate of burning of the proplnt, but it also
renders the grains waterproof
c)The slurry of coated grains is pumped to the
feed tank from where it can be sent either to the
rolls(if the grain web is to be reduced in size)
or directly to the top-feed filters(if the rolling
operation is consideted unnecessary)
Note: If it is desired to have the grains easily
ignitable, they are coated with an accelerator
(such as NG) instead of a deterrent. For this, a
20-30% soln of NG in alc or in benz is added to
the contents of the coating tank and the slurry
is agitated in the same manner as for coating
with a deterrent and the desired amt(5-10% based
on the dried wt of finished proplnt) of NG is added
D. Wer Rolling. Since the ballistic performance
of a proplnt depends to a great extent upon the
thickness of the web of the grains, it is important
to have it as uniform as possible. As it is diffi-
cult to prep all the balls of exactly the same
diam, the simplest way would be to select a batch
with sl larger grain diam than required and then
to slightly flatten the balls to form ellipsoids hav-
ing their minor diam that corresponds to the de-
sired web thickness. This is done because the
time of combustion of an ellipsoid(or a similar
flat grain) is the same as that for a ball of diam
equal to the minor diam of an ellipsoid, provided
that all the grains have the same compn and d.
Ellipsoidal-grain proplnts are called in France
poudres sphériques ecrasées and they were in-
vestigated by Tavernier(Ref 14) from the theoret-
ical point of view

Rolling may be accomplished by passing a
thick slurry of hot balls betw the faces of two
highly polished, cylindrical rolls set together in
such a manner as to reduce the web size so that
the variation in diam is ca + 0.001”
Note: If for some reason it is not desirable or
convenient to roll the ball powder, the equal time
of burning of small and large grains may be
approx achieved by surface-treating the larger
grains with an accelerator(such as NG) and the
slower grains with a very slow deterrent, such
as some phthalate
E. Filtering and Centrifuging. Before the proplnt
is sent to the dryers, it must be dewatered to
8-15% H,0O content(depending on the nature of
the material) by passage either through a centri-
fuge or through a top-feed vacuum filter, such as
the Oliver type
F. Drying is usually accomplished in continuous-
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belt dryers which are equipped with infrared lamps
for heat supply

According to Olive(Ref 7), the damp proplnt is
fed directly to the belt ( made of rubber or can-
vass, 48" wide and 80ft long, from a hopper contg
an agitator. One hundred and forty 250watt infra-
red lamps are placed in 28 rows about 18" above
the proplnt layer on the belt, being more closely
spaced at the entrance end of the damp m aterial
than at the exit end. The ensemble is enclosed
in a long chamber made of light metal panels, in-
sulated and hinged, to serve as explosion hatches.
A small amt of air, preheated by steam coils to
ca 50° flows counter to the proplnt movement to
carry away the moisture. The heat is regulated in
such a manner that the temp of the material is ca
72° as shown by thermocouples riding on the sur-
face of the moving layer of proplnt. With the a-
bove installation, 140lbs of proplnt can be dried
in 1 hr with an av consumption of 0.196kw-hr per
Ib of dry proplnt. Drying time takes ca 1 hr

In the absence of an infra-red dryer, the pro~
pellent may be dried in conventional dryers(such
as a tray dryer) but it takes a longer tim e(6 to
10hrs)
Note: In any case, drying of ball powder is much
quicker than drying of conventionhl proplnts,
which usually takes several days
G Glazing. In otder to prevent the formation of
an electrostatic charge, the proplnt is glazed
with graphite. For this, the dried material is
loaded into cans and transferred to the glazing
bldg, where it is weighed in 1200-1b batches to-
gether with 2.5 to 6lbs of powdered graphite.
Then each batch is rotated in a conventional
sweetie barrel until a uniform black glaze and
the desired moist content are obtained(which
takes ca 2hrs)
H. Dry Screening. The glazed proplat falls by
gravity onto a conventional shaker screen, the
purpose of which is not only to remove the over-
size and undersize balls, but also any impurities
which may have been picked up during previous
operations
l. Blending, Packing and Magazining. Since each
batch might have sl different props, the best

practice is to thoroughly mix several batches so
that the resulting blend will have intermediate
props. By so doing, it is possible to obtain large
batches(called lots) which are practically identi-
cal. The blending is done in a conventional
blender, which consists of a talltower in which
the proplnt, first elevated to the top floor, grad-




ually descends by gravity through a succession
of hoppers and knife edges where the flow is re-
peatedly divided and recombined :

After blending, the proplnt is sampled, packed
in a number of airtight cans and transferred to a
magazine for storage. After inspection and ‘ac-
ceptance tests, the proplnt is either used for
loading ammo or left in storage until needed
Note: If a proplnt of uniform=sized balls does not
possess the ballistic props required for a given
weapon, materials of different grain size may be
blended to secure such props(Refs 17 & 21+22)

The method of manuf described above may not
be exactly the same as currently used because
many modifications of the original Olsen method
were proposed in the last 15 years
Laboratory Method of Preparation of Ball Powder.
Take a wet, pulped NC(N=ca 12.6%) of known
water content and weigh GOg(on a dry basis).
Transfer to a 2-] fluted round-bottom, 3-neck flask,
provided with a stirrer, and add 200m] distd w.
Add, while stirring, 1g of 2-nitrodiphenylamine
dissolved in 450ml ethyl acetate. Start to heat
very slowly and add any other required ingredi-
ents, such as DNT. If the proplnt is intended to
be double~base, the prescribed amt of NG or
DEGDN, dissolved in a suitable solvent, is added
at this stage. After raising the temp to ca 50°
and agitating for about 30 mins, all the NC goes
into soln forming a lacquer. After increasing the
agitation to a rather rapid rate, add ca 120ml of
20% aq gum arabic soln or any other suitable
protective colloid such as methyl cellulose. As
the result of this operation, the NC lacquer is
broken down into small spherical particles which
remain suspended in the water phase. Since these
particles contain some water, it must be removed
before the next operation. For this, add to the
slurry 50g Na sulfate dissolved in 200m] of distd
w preheated to ca 60°. When the grains have as-
sumed the desired shape, start to remove the et
acet by distillation. For this, heat the slurry
gradually to 69°(bp of et acet) while continuing
the agitation and then finally heat to 72-75°.
There is no necessity to heat the sluzry to 95°
as is done in plant operation

Cool the slurry to ca 50° and either centrifuge
it or filter through a Blichner. Wash the balls
with cold distd w to remove the protective colloid
and Na sulfate, spread the proplnt on a filter
paper and dry it

Following are some advantages in the manuf
of ball powder over conventional proplnts:
2)The NC required to manuf ball powder does
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not need to be conventionally stabilized but
simply sour-boiled and washed with cold w. Not
only is freshly prepd NC suitable for ball powder,
but also any discarded or reworked NC or smoke-
less proplnt may be utilized

b)The process of manuf is safer than for conven-
tional proplnts because all the opns previous to
drying are carried out under w and transfers of
the NC are done by pumping it in a state of
water slurry

c)Much simpler and less expensive equipment is
used in the ball powder process than in manuf of
conventional proplnts. No hydraulic presses are
required

d)Shorter number of man-hours are required for
production of unit wt of ball powder. The process
is less expensive to operate than the conven-
tional process for proplnt manuf

e)Since the operation involving a volatile liquid
is conducted in a closed vessel, the losses of
vol liq are very small(ca 3%)

The ball powder itself possesses the following
advantages: a)lt can be made either as single- or
double-base proplnt using the same equipment
b)It flows and screens very easily c)lt possesses
a higher thermal stability than any of the known
extruded proplnts d)It possesses uniform d of
loading and it is possible to secure, even by
volumetric loading, charges in which the ballistic
characteristics can be accurately controlled e)
There exists the possibility of varying the d of
grains when desired to secure slower or faster
burning proplnts f)Less gun barrel erosion than
for conventional proplnts g)The possibility of
manuf of some types of rocket proplnts by mixing
ball powder directly in the rocket motor with a
nonevolatile solvent and then allowing the thick
slurry to set to a solid or semi=plastic mass

Following are some disadvantages of ball
powder: a)Impossibility of producing balls larger
than about 0.030" in diam. As such small grains
are comparatively fast burning they are suitable
only for smaller ammo- up to ca 37mm b)Im pos-
sibility of making all grai ns of the same batch
exactly the same size c)Impossibility of incorp-
orating water-soluble salts, such as K nitrate or
Ba nitrate, in the balls because these salts
would be diffused in water during the manuf. Even
some of the insol salts(such as lead stearate)
cannot be incorporated in the balls
Refs: 1)Fred Olsen,G.C.Tibbitts & E.B.W.Kerone,
USP 2047114(1936) 2)F.Olsen & G.C.Tibbitts,
USP 2111075(1938) 2a)H.F .Schaefer,U SP 2160626
(1939) 3)F.Olsen,G.C.Tibbitts & E.B.W.Kerone,




USP 2175212(1939) 4)Ibid,USP 2206916(1940)
5)Davis(1943),328-30 6)A.Scrasser,PATR 1459
(1944)(Astudy of consolidated ball powder from

Western Cartridge Co) 6a)C.E.Silk,USP 2375175(°45)

& CA 39,3672(1945)(Spherical grains of smokeless
proplnt) 7)T.R.Olive,ChemEngrg 53,No 12,92-6 &
136-9(1946) (Ball-powder process upsets expls
industry tradition) 7a)Stettbacher(1948) not de-
scribed 8)Riegel, IndChem(1949),718-19 9)P.
Tavernier,MP 31, 208-10(1949)(Density of ball
powder) 10)E.P.Reichardt & B.C.Baldridge,USP
2543535(1951) & CA 45,5930(1951)(The bal-
listic prop of ball-type proplnt can be regulated
by controlling the amt of w left in the grain prior
to rolling) 10a)Belgrano(1952)- not described
10b)Stettbacher,Polvoras(1952)- not described
11)Anon,Explosivst 1953,41-42(prepn of ball
powder) 12)].Fauveau & J.Chosson,MP 35,183-90
(1953)(Surface treatment of ball powder in liquid
medium) 12a)G.R.Cox,USP 2715574(1953) & CA
49,15542(1955) (Prepn of high-d ball powder)
13)Anon,Explosivst 1954,46 (Ball powder is now
manuf by the Poudreries Réunies de Belgique,
mainly for use in caliber .30 cartridges adopred
for the official NATO rifle, which was developed
in Belgium) 14)P.Tavernier, MP 38,193-232(1956)
(Ball powders and rolled ball powders; theory)
15)].].0’Neil,Jr & G.R.Cox,USP’s 27407045
(1956) & CA 50,9742(1956)(Manuf of ball powder)
16)].].0’Neil,Jr Ordn 41,365-7(1956) (Manuf of
ball powder by Olin Mathieson Chemical Corp)
17)W.A.Schmelling,Badger Ordnance Works,
TechRept No 176(1957) (Reclamation of NC and
NG from scrap double-base proplnts for use in
ball powder manuf) 18)J.H.Herd,Naval Ordnaace
Lab. NavOrd Rept No 6131(1958)(Approval of
ball powder type WC-860 for use in the explosive
actuator MK 4 MOD 0) 19)].]J.0’Neil & G.R.Cox,
USP 2830886(1958)(A process for the manuf of
globular proplat) 20)R.L.Cook & E.A.Andrew,
USP 2888713(1959) & CA 53,16541(1959)(A con-
tinuous process for manuf of globular proplnt)
21)C.M.Reinhardt, USP 2919181(1959)(A process
for manuf of globular NC) 22)P.F.Schaffer,formerly
of PicArsn; private communication 23)E.F .Steven-
son & W.P.Morton,Jr,PicArsn; private communica-
tions(1960)

BALn. A Fr propellant. See under Ballistites

Bolsa Wood Nitrated. W.de C. Crater,USP 2174914
(1939) & CA 34,887(1940) proposed several expls
mixts contg nitrated balsa wood of N content 9 to
11.5%, as for instance: nitrated balsa wood, AN,
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Na nitrate, charcoal & sulfur
BAm or B(AM) (Poudre)(Fr). See under B(Poudre)

Bamboocellulose Nitrates, B.Rassow & A.Reck-
eler,Nitrocellulose 3, 41-45 & 61-64(1932) prepd
a product contg ca 11.3%N by nitrating an Indian
bamboo for 2hrs at 20° using 30 parts of mixed
acid consisting of 19.8% nitric acid, 66.7% sul-
furic acid & 16.5% water. A Japanese bamboo
gave under the same conditions a product with
ca 10.8%N. The yield in both cases was compar-
able to that of cotton or woodpulp

Banana Oil. See Amyl Acetate in vol 1,p AG78-L
of this Encyclopedia

Bangalore Grenade(Granata bangalore in Ital).
According to Molina,Esplodenti(1930),374-5,
this is a hand grenade using dry guncotton(ful-
micotone, in Ital) as a bursting charge

BANGALORE TORPEDOES; Detonating Cables;
Demolition Hoses and Demolition Snakes. These
are long demolition devices which are intended
chiefly for clearing mine fields and for blasting
passages through wire entanglements. There are
also some other uses indicated below

Bangalore torpedoes exist in several modifica-
tions. The std US device, MIA2 which was used
successfully during WWII, consists of 10 loading
assemblies, 10 connecting sleeves and 1 nose
sleeve. The loading assembly consists of a steel
tube 5 ft long and 21/8" in diam, filled with 7.6lbs
of 80/20 amatol (or other solid HE) and topped off
by 4 of TNT(ca 1.4 lbs) at each end. Each end
is capped and grooved and cont ains a fuze well
to accomodate a detonator, primacord, or a blast-
ing cap(such as Corps of Engineers Cap, called
now Cap, Blasting Special, described in Ref 14,
or a commercial one not smaller than No 8) attach-
ed to any of the std firing devices. Initiation may
also be accomplished by a detonator or four turns
of primacord wrapped around one end of the tube.
The torpedo may be used as a single tube or
several tubes(called loading assemblies) may be
fastened together by means of connecting sleeves
as shown on Fig 222,p 37 in Ref 2 and Fig 192,
p 266 in Ref 5. A nose sleeve with a rounded
point is provided for ease in pushing the torpedo
through obstacles(Refs 2,3 & 5)
A short length of bangalore torpedo can be
used as an antitank(A/T) or an antipersonnel
(A/P) mine or as a booby trap. It was also used,




according to Ball(Ref 4), by US troops for de-
struction of pill boxes during the attack on the
Siegfried Line in March 16, 1945. For this, a
5+ft length of bangalore torpedo, equipped with a
pull fuze, was dropped inside a narrow vent pipe
sticking out the top of each Ger pill box. This
was the idea of an unknown Amer soldier and
the device was fired after the bazooka shot and
the pole charge failed to penetrate completely
through the vent

A more recent US bangalore torpedo is the
MIA2. It is described in conf Ref 6, but in un-
classified Ref 12 it is mentioned that its chge is
9.5 Ibs of Comp B or Comp A-3. The US Military
specification requirements are in Ref 13
Detonating Cable can be used for the same pur-
poses as a bangalore torpedo. A std US device
MI for clearing natrow lanes in A/P mine fields
consists of a nylon-covered cable(also called
rope),170ft long and ca 1" in diam, which con-
tains 46 lbs of oil-soaked PETN(regular detonat-
ing cord should not be used as a substitute). The
cable consists of 19 strands of special detonat-
ing cord, each contg ca 100 grains PETN per ft.
One end of the cable(which contains a booster
chge and a threaded cap well for inserting a 15-
second delay detonator for exploding the cable)
is anchored to a stake driven into the ground,
while the other end is projected across the mine
field by a JATO unit. The cable is then exploded
by the detonator at the anchored end(Ref 5,pp 287-
8). In the older device, which was used during
WWI1l, the cable(rope) consisted of 13 strands of
detonating cord 215ft long. In prepg the cable,
the 13 strandé(cords) were held by several men
and wrapped with twine and tape. One end of the
cable was attached to the ground and provided
with US Army Special Nonelectric Blasting Cap
(described in Ref 14), a 15 length of time fuse
and a lighter. The other end of the cable intended
to be projected across a mine field was attached
by means of manila rope to the body of a 105mm
base-ejection smoke shell(M84), modified to
function as a rocket, For this, the empty shell
with fuze deactivated was placed upside down
and, after removing the base-plate, about 1" of
earth dirt was temped in the nose of the shell to
seal off the hole leading to the fuze. This was
followed by ca 150g of propellant wrapped in a
cloth and provided with US Army Special Non-
electric Cap, desctibed in Ref 14, a 12" length
of fuse and a lightet attached at the base of the
shell. The remaining space in the shell was
filled and lightly tamped with earth containing
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no gravel or stones. The shell was then placed
at an angle of ca 30° ia the desired direction and
the fuse lighters on both the shell and the cord
were pulled out. The shell acting as a rocket was
propelled to a distance of ca 200ft while dragging
the detonating cord with it. After several seconds
the detonating cable exploded. For a more de-
tailed description of this device, see Ref 1, pars
46.04~a to 46.04~i Demolition Hoses, used by
some European countries, such as Germany and
Czechoslovakia, were long flexible hoses made
of various materials. One end of such hose was
stationary while the other end could be projected
to a desired distance across a mine field or other
obstacle by means of a rocket, mortar projector
or other device. Then a liquid expl, such as
Myrol, which was used by the Germans(Refs 8 &
10), was pumped into the hose and the explosive
detonated by means of a conventional initiating
device placed at the stationary end of the hose.
The Czechs used a device called Hadice which
is briefly described in conf Ref 7
Demolition Snakes, intended principally to breach
minefields, may also be used to breach bands of
log posts, steel rails, antitank ditches and some
small concrete obstacles. A demolition snake con-
sists of sections made up of two parallel linear
charges of expls encased betw corrugated metal
plates, bolted together to form an assembly rigid
enough to be towed or pushed by a light or med-
ium tank yet flexible enough to pass over uneven
ground. Detonation of snakes was accomplished
from within a moving or stationary tank by the
impact of a .30 cal bullet from a machine gun a-
gainst a vertical plate forming part of the two
impact fuzes, one attached toward the leading end
and one at the rear of the charged segments of
the snake assembly

The demolition snake M2, described in Ref 1,
pars 46.02 to 46.03 and in Ref 5,pp 288-9, is the
earliest model. It was made of corrugated steel
plates. The usual length of this snake was 400ft.
The chge consisted of 10 lbs of 80/20 amatol per
fe. The first 20ft of the snake arid rear 60ft con-
tained no expl. This prevented premature explns
while pushing or towing. Gross wt of a 400-ft
snake was ca 7 tons. Snake M2Al was similar
to M2 except that its load was 14 Ibs of amatol
per ft. Gross wt of a 400-ft snake was ca 8.5 tons.
Snake M3 is the current model. It is described in
unclassified Ref 5,p 289. The spake is 14" wide,
5" high and 400 fc 1 ong when assembled. Cor-
rugated aluminum plates, 9ft long, fastened with
steel bolts, washers and nurs, form the body of




the snake. A pear-shaped aluminum nose, at-
tached to the forward end of the snake in such a
way that the nose can swivel slightly, aids in
guiding the snake over and around obstructions.
Other components and accessories adapt the
snake for pulling or pushing by a tank. One hun-,
dred twenty-eight demolition charges M2 are used
with each M3 snake, 400ft long. Each charge M2
is elliptical in shape and weighs 401bs including
ca 35lbs of expl, which is 80/20 amatol with a
booster chge of crystalline TNT at each end. The
chges are loaded in 320ft of the 400-ft snake,
giving an expl wt of 14 lbs per loaded foor.
Dirt-filled tamping bags are placed adjacent to the
charges and extending 10ft toward the nose of the
snake and 20ft toward the rear to prevent the
chges from shifting. Loading assemblies for
bangalore torpedoes(see above) may be used as
an alternative expl charge. Two fuzes, bullet im-
pact,M1 are supplied with each demolition snake.
Total wt of this snake is ca 9 tons including

4.5 tons of expls(Ref 5,p 289)

Refs: 1)Anon,WarDept Field Manual FM 531
(1944-5),pars 46.02 to 46.05~i la)Anon,*Ammu=
nition Inspection Guide’, TM 9+1904(1944), 270-1
2)Ohart(1946),375-6 3)Anon,*Complete Round
Charts’5981,0RDIM,QCO,Washington DC(1950),
sheet 45 4)C.E.Ball, The Town Journal, April
1955,p66 5)Anon,‘Ammunition General’, TM 9»
1900( 1956), 266-7 & 286-9 6)E.].Murray & S.]J.
Lowell,PATR 2297(1956)(Conf)(Development of
improved expl chges for Bangalore Torpedoes
M1A1l & M1A2 and Demolition Snake M3) 7)'Infor-
mation Rept of the Central Intelligence Agency’,
No CS-LT-K-RC-3831,4 Dec 195((conf) 8)PATR
2510(PB No 161270)(1958),p Ger 115 9)US Spec-
ification MIL-T-1339(Ord), Bangalore Torpedo
M1A1l 10)Dr Hans Walter,PicArsn,Dover,NJ;
private communication 11)A.B.Schilling,PicArsn;
private communication 12)*Ammunition Complete
Round Charts’,Book III, Ordnance Ammunition
Command, Joliet,Il1,15 Oct 1959, Chart 22 13)US
Specification MIL-T-2087 14)US Specification
MIL-C-14003A,Cap,Blasting,Special,Nonelectric
(Type 1) and Cap,Blasting,Special,Electric(Type
2) (formerly known as Cprps of Engineers Caps)
(See also this volume under BLASTING CAPS)

BAR. Browning Automatic Rifle. See under Brown-
ing’s Weapons

Baratol is an expl compn contg Ba nitrate & TNT
in various proportions, developed by the British
and used during WWII. It was claimed that Ba
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nitrate acts not only as a non-hygroscopic and
non-corrosive oxidizer and extender for TNT but
also as a substance which improves the propaga-
tion of the detonation wave of TNT, Baratols
are not as efficient expls as amatols(on a wt
basis), but on a vol basis thete is practically no
difference

Originally there were the following two form-
ulations for Baratols:
a) 80/20 Cold Mixed Baratol (Brit nomenclature),
called 20/80 Baratol by the US nomenclature. It
contains 20+2.0% Ba nitrate [freshly ground to
pass the BSI(qv) sieve No 60 and dried to a moist
content not higher than 0.1%] and 80:2.0% TNT
(ground to pass the std BSI sieve No 25). This
Baratol has been prepd by blending of ingredients
at RT, preferably at the site of the plant where
filling of ammo with Baratol takes place. Load-
ing of ammo can be done either by hand stemming
or by direct pressing. The prepd Baratol shall
all pass No 8 BSI sieve and at least 75% to pass
No 25 BSI sieve. Moisture content must not ex-
ceed 0.10%. No grit, visible impurities or foreign
matter must be present
b)90/10 Poured Baratol,(Brit nomenclature), cal-
led 10/20 Baratol by US nomenclature. It contains
10:1.0% Ba nitrate(ground to pass the BSI sieve
No 72) and 90+1.0% TNT(Grade 1 or 2). Its prepn
is as follows:
A freshly ground Ba nitrate is gradually added
while stirring to molten TNT, preheated to 90°,
not allowing the temp to drop below 85° during
mixing. The mixt is cooled while stirring to the
consistency of ‘porridge’ and poured into suitable
molds to be solidified in slabs of ca 1/2" thick-
ness. The slabs are broken into pieces suitable
in size for biscuit(pellet) loading of ammo. The
d of the slabs should be about 1.63 to 1.68. Any
pieces showing sponginess are discarded. An-
other method of loading consists of pouring the
tporridge’ into components in one or more incre-
ments. Before a 2nd or subsequent pouring is
made, the shrinkage cavity from the previous
pouwring is broken through. Final toppings may be
made by pouring the Baratol melt mix directly at
85° without allowing it to cool further in the
melt pot. The props of 90/10 Baratol (British)
were reported in Ref 2 as follows: color-buff;
density of loading ca 1.65; mp 80-5°; brisance (by
sand test) 36 g sand crushed, vs 43 g for TNT;
(relative brisance 84% TNT); detonation vel-
ocity - 5900 m/sec at d 1.65, vs 6900 for TNT;
corrosiveness-non-corrosive; bygroscopicity-non-
hygroscopic; impact sensitivity-12" vs 14" for TNT




on PicArsn App with 2-kg wt; power(by Trauzl
Test)-98%TNT,(by Ballistic Mortar»98% TNT;
rifle bullet sensitivity-20% detonations from .30
cal bullet shot from a distance of 90ft; stability
(therm al)as stable as TNT; uses-as bursting
chge in depth bombs, A/T(antitank) mines and
some grenades

As both the above Brit Baratols have highly
negative oxygen balance to CO, (~53.1% for 80/
20 and -65.5% for 90/10 Baratol)' (the method for
calculating OB of a mixt is described under Bar-
onal) two new formulations contg much higher per-
centages of oxidizer(Ba nitrate) were developed
in the US. One contained: Ba nirrate 73 & TNT
27%(0B to CO, +2.1% and to CO + 15.6%), while
the other consisted of Ba nitrate 67 & TNT 33%
(OB to CO, is =4.2% and to CO + 12.1%). The
latter compn, called 67/33 Baratol in US and
33/67 Baratol in Gt Britain, is still in use and
its props are as follows: booster sensitivity 100g
Tetryl detonates cast Baratol in 50% of trials
through 0.32" of wax; brisance(by sand test)~
26.8g sand crushed vs 48.0g for TNT(relative
brisance 56% TNT); density (cast) 2.55; ex-
plosion temperature- ignites at 385° in 5 secs;
Hygroscopicity=- nil at 30° & 90%RH; impact sen-
sitivity 35cm vs 90-100cm for TNT(BurMines App,
2kg wt); 11"(sample wt 24mg) vs 14" for TNT
(PicArsnApp,2kg wt); power —not given in refs
listed below; sensitivity to initiation — 0.40z of
Baratol require a detonator contg 0.20g LA &
0.10g Tetryl(Ref 5)

Preparation of 67/33 Baratol. The approx wt of
Ba nitrate, preheated to ca 90°, is added to molten
TNT contained in a melting kettle equipped with an
agitator. Mixing is continued until a uniform mass
is obtained. Then the melt is cooled slightly while
the agitation is continued and is loaded into ammo

at the lowest temp at which it will flow freely(Ref 4)

Analytical Procedure Used at Picatinny Arsenal
for Baratol( as described in CLR 121813).
Transfer an accurately weighed sample of ca 2g
dry Baratol to a 400ml beaker. Add 200ml of dry
benzene and allow the mixt to digest on a water-
bath for 1hr. Transfer quantitatively the insol
portion to a large tared sintered glass crucible
(which has been previously washed with benz
and dried ar 100:2° for 1hr) and wash its contents
with four 25ml portions of benz, aspirating each
time until most of the benz is removed. Dry the
crucible at 100£2° for 1ht, cool in a desiccator
and weigh. The wt of residue is Ba nitrate
Analytical Procedures Used by the British ine
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clude detn of moisture content(max allowable
0.25%) and detn of composition. For the moist
content, a 5g sample of pulverized material in a
shallow dish is kept in vacuo over concd sulfuric
acid for 18 hrs and then reweighed. The moisture
free material is transferred to a Gooch crucible in
which it is extracted with hot, dry benz until

free of TNT. The crucible with residue is dried
at 100° for 1 hr, cooled in a desiccator and re-
weighed(Ref 3)

Refs: 1)Thorpe 1(1937),619 & 4(1940),464
2)AlI&EnExpls(1946),89-90 and table,p 57

3)US Military Intelligence Division Reports
R-979-51 & R-1149-51(1951) 4)PATR 1740,Rev 1
(1958)

Barbarit. A Ger chlorate expl formerly manufd by
the Sprengstoff-F abriken Kriewald bei Gleinitz:

K chlorate 90-92 & high boiling petroleum fraction
10-8%. Flash point of petroleum was required to
be not below 105° and boiling point not below
242° Ref:A.Marshall, ‘Dictionary of Explosives’,
Churchill, Londen(1920),12-13

Barbe(no first name or initial given) proposed in
1883 to diminish the sensitivity of NC by incorpo-
rating organic or inorganic nitrates, preferrably
AN, The same inve ntor proposed in 1885 to dimin-
ish the hygroscopicity of AN and to assure its

neutrality by incorporating some Amm carbonate
Ref: Daniel(1902),56

Barbette, A mound of earth or a specially pro-
tected platform on which guns are mounted to fire
over a parapet; a cylinder of armor on a warship
that gives protection to the rotating part of the
turret below the gunhouse; a fixed superstructure
on an armored vehicle, usually with gun mount of
limited traverse

Refs: 1)F.V.F.Gleason, ArOrd 31, 369%(1947)
2)Merriam-Webster’'s (1961) 175

Barbituric Acid or Malonylurea

HN.CO.NH.CO.CH,.CD; mw 128.09, N 21.87%; wh
crysts, mp 245°. Its mono-Na salt was proposed as
a component of composite AN propellants(seeunder
Combustion Catalysts for Composite Proplnts)

Ref: Beil 24,467,(410) & [267]

BARC. See under Amphibian Vehicles, in Vol 1,
p AG78-L of this Encyclopedia and the article of
H.A.Jacobs in Ordnance 38,529-31(1953)

Barisutaito. Jap for Ballistire




Barium,Ba, at wt 137.36; silvery metal, d 3.5mp
850°, bp 1140°; attacked by w and by alc. Can be
prepd either by electrolysis of fused salt(such as
Ba chloride) or by the reduction in an evacuated
retort of a Ba compd(such as oxide) with Al at
1200° or higher. Used in many alloys. Lenze &
Metz(Ref 2) investigated explas produced on
heating mixts of metallic Ba with organic halogen
compds, such as tetrabromomethane, tetrachloro~
ethane, etc. They also detd the sensitivity to im-
pact, Trauzl test values and some other props of
such mixts

Refs: 1)Mellor 3(1923),620-49 2)F.lenze & L.
Metz,SS 27,257-8,294 & 337-8(1932); CA 27,844
(1933) 3)Gmelin,Syst Nr 30,Hauptband(1932),1-7
and Erganzungsband(1960),1-272 4YThorpe 1(1937),
631 5)Kirk & Othmer 1(1947),462(under Alkaline
Earth Metals) 6)Giua, Dizionario 1(1948),625-6
7)YUllman 4(1953),171-2

Barium Acetylide. See Vol 1,p A70-R of this
Encyclopedia

Barium Azide. See Barium Diazide in Vol 1
p A523-L

Barium Bichromate. Same as Barium Dichromate
Barium Boride. See under Borides

Barium Bromate. See under Bromates

Barium Bromide. See under Bromides

Barium Carbide. See Barium Acetylide, Vol 1,
p A70-R

Barium Carbonate. See under Carbonates
Barium Chlorate, See under Chlorates
Barium Chloride. See under Chlorides

Barium Chromate. See under Chromates and
Dichromates

Barium Diazide..See Vol 1,p A523-L

Barium Dichromate. See under Chromates and Di-
chromates. Several pyrotechnic compns contg
BaCrO, are described by H.Ellern,"Modern Pyro-
technics’,Chem PublgCo,NY(1961),283-4

Barium Fluoride. See under Fleorides
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Barium Hexanitride. Same as Barium Diazide
Barium Hydride. See under Hydrides

Barium Hydroxide. See under Hydroxides

Barium Hypochlorite. See under Hypochlorites
Barium Hyposulfite. Same as Barium Thiosulfate
Barium lodate. See under Iodates

Barium lodide. See under Iodides

Barium Nitrate(BaN) (Nitrobarite)(Barytsalpeter,
in Ger), Ba(NO,),, mw 261.38, OB to BaO & N
+30.6%. Col cubical & octahedral crysts, d 3.244
at 23°% mp 592°, bp dec;n,, 1.572; sol in w(5.02g
in 100g w at 0° and 34.2g at 100°); sl sol in acids;
insol in alc & in eth. Can be prepd either by
treating native carbonate(witherite) or the sulfite
with hot dil nitric acid, followed by crystn; or by
double decompn of BaCl, with Na nitrate(such as
Chile saltpeter) in hot aq soln with subsequent
pptn of BaN

When heated above 800° BaN decomp into BaO,
N & O. It has been used as an oxidizing agent
ia composite expls, proplacs, & pyrotechnics as,
for instance, in Baratol, Baronal, Brugere(Poudre),
Tonite, detonators, fuzes, primers, etc. One of
the Jap expls used during WWII in boosters for de-
molition charges contained: BaN 34.5, NH,CIO,
51.5, oil & trinitronaphthalene 8.2, woodpulp
5.0 & other ingredients 0.8%(Ref 5,p 32). A Rus
thermite-type incendiary compn, press-loaded in
76mm shell s, contained BaN 44,K nitrate 6,
Fe, O, 21, Al 13, Mg 12 & binder 4%(Ref 10,p210).
Mixts contg BaN aré slower burning than those
contg K nitrate and the ignition points are higher.
The advantage of BaN over AN is its non-hygro-
scopicity

Since BaN has the property of emitting green
light when heated, it has been used in signal
flares, signal rockets, stars, railroad torches,
tracer compns and some compns producing white
light

Following are some examples: a)BaN 60,K
perchlorate 18, Na oxalate 9, shellac 9 & sulfur
4%; used in signal torches(Ref 8,p205) b)BaN 50,
K chlorate 35 & shellac 15%; used in green stars
(Ref 8,p211) ¢)BaN 39, K chlorate 39, charcoal
13, shellac 6 & gum arabic 3%; used in green
stars(Ref 8,p211) d)BaN 53, K chlorate 31, sulfur
10 & charcoal 6%; used in green signals(Ref 8,




p211) e)BaN 74-80 & Al 36-20; nsed in tracers
(Ref 8,p220) f)BaN 57, Al30, Sb trisulfide 6, cry-
olite 6 & castor o0il 1%; used inFr signal cartridg-
es, type Véry (Ref 8,p226) h)BaN 55, Mg 35 & bind-
er 10%;used in white tracers(Ref 10,p181) i)BaN
52, Mg 40, K oxalate 6 & binder 2%; used in white
tracers(Ref 10,p 181) j)Various pyrotechnic
compns listed by Ellern(Ref 13)

US Military requirements for BaN are given in
Ref 11, Russian specification requirements are
listed in Ref 10,p 29. Detn of Ba nitrate in
proplnts is described in Ref 12
Refs: 1)Mellor 3(1923),849-64 2)C.A.Taylor &
W.M.Rinkenbach, ‘Explosives’, USBurMinesBull
219(1923),21-25 3)Gmelin,System Nr 30,Haupt-
band(1932),149-64 & Erghinzungsband(1960),305-
16 4)Thorpe 1(1937),639 & 4(1940),464 S)Anon,
‘Handbook of Japanese Explosive Ordnance’, Op
Nav 30:3M GovtPrtgOff,Washington,DC(1945),32
6)Kirk & Othmer 2(1948),315 7)Giua,Dizionario
1(1948),628-9 8)Izzo,Pirotecnia(1950),205¢f
9)Ullmann 4(1953),178 10)Shidlovskii Pyrotech-
nics(1954),22,27,29,149,181 & 210 11)US Military
Specification MIL-B-162B 12)Military Standard
MIL-STD-286A(1956) Method 304.1.2 13)H.Ellern,
Modern Pyrotechnics’, ChemPublgCo,NY(1961),
272-8, 284

Barium Nitrate Mixtures, Analysis. See Vol 1,p
A586 of this Encyclopedia

Barium Nitride, Hexa. Same as Barium Diazide
Barium Nitrite. See under Nitrites

Barium Nitrominoguanidine. See Nitroaminoguani-
dine(NAGu) Salts, under Aminoquanidine in Vol 1,

p 212-L of this Encyclopedia

Barium, Organic Salts of. See under individual
organic compds

Barium Oxalate. See under Oxalates
Barium Oxide. See under Oxides
Barium Perchlorate. See under Perchlorates

Barium Permanganate. See under Permanganates

Barium Peroxide. See under Peroxides. A white
tracer compn contg BaO, is listed by H.Elletn,

‘Modern Pyrotechnics’, ChemPublgCo,NY(1961),
276
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Barium Picramate, See Vol 1,p242-L of this
Encyclopedia

Barium Picrate, See under Picrates
Barium Resinate: See under Resinates

Barium Stearate. See under Stearates. Its use in
smoke-producing compns was patented by J.
DeMent, USP 2995526(1961),p6

Barium Sulfate; See under Sulfates. A white flare
compn contg BaSOQ, is listed by H.Ellern, ‘Modera
Pyrotechnics’, ChemPublgCo,NY(1961),274

Barium Sulfide. See under Sulfides

Barium Superoxide; Same as Barium Peroxide

Barium Tetrazidocuprate, Ba[Cu(N3 ),], a complex
salt exploding at 208-9° is described by M.Strau-

manis & A.Cirulis, Z Anorg Chem252,9-23(1943)

& CA 38,3564(1944)

Barium Thiosulfate. See under Thiosulfates

Barlow Bomb. According to John M.King, formerly
of PicArsn, Barlow proposed ca 1936 a mixt of
liquid oxygen with a fuel(such as charcoal) as a
bursting chge for bombs. This expl mixt was test-
ed sometime before WW11 at Aberdeen Proving
Ground and was found to be not as effective as

INT

Barnwell & Rollason(no initials given) patented
in 1860, in England, modified Jblack powders in
which part of the charcoal was substituted with
NC. Such powders could be prepd by mixing K
nitrate, sulfur & charcoal with soln of collodion
cotton in ether & alcohol and then evapg the
solvent

Ref: Daniel( 1902),57
Barometric Fuze, See under Fuzes.

Baron & Cauvet Explosives. See Cauvet & Baron
Explosives

Baronal. A composite expl: Ba nitrate 50, TNT
35 & Al 15%, developed in the US during WWII as
a castable filler for underwater munitions(Ref I).
It was hoped that Baronal woul d be much less
sensitive than the British Torpex-2(42/40/18

RD X/TNT/Al) but this proved not to be true and,
as Torpex-2 was more powerful, it was adopted




as an underwater charge(Refs 1 & 2)

Baronal can be prepd by heating TNT to ca 90°
and adding, while stirring, preheated pulverized
BaN & Al powder. Following are the props of
Baronal: OB to CO,,H,0,Ba0 & Al,0, -23.9%;
OB to CO,H,0, BaO & AlL,0, -6.7%(see note
below); booster sensitivity 100g Tetryl detonates
cast Baronal in 50% of trials through 0.86" of wax;
brisance(by Sand Test) 39.8g sand crushed vs
48g for TNT; density (cast) 2.27-2.32; detonation
rate 5450 m/sec at d 2.32 & chge diam 1"; ex-
plosion temperature 345° (ignition in 5 secs);
beat of combustion(Q .) 2099 cal/g; heat of ex-
plosion (Qg) 1135 cal/g; beat of formation(Qg) 410
cal/g; bygroscopicity nil; impact se nsitivity
30cm(BurMinesApp, 2kg wt) vs 95-100cm for TNT
and 12" (sample wt 22mg)(PicArsnApp, 2kg wt)
vs 14" for TN T; power(by Ballistic Mortar Test)
ca 90% of TNT; sensitivity to initiation 0.40g of
Baronal requires a detonator contg 0.20g LA &
0.10g Tetryl

Principal use of Baronal is for filling bombs,
but it also can be used as replacement for Al-
umatol, Ammonal, etc
Note: In Vol 1,p A515 of this Encyclopedia is
described a method for calcn of oxygen balance
for individual compds, but nothing is said about
calcn of OB’s for mixtures. The simplest
method is to proceed as follows: a)Calculate
OB’s of individual components and divide the
values by 100 b)Multiply each OB by the corre-
sponding percentage in the m ixture and then add
the resulting values

Taking Baronal as an example, we have OB
for BaN to BaO = +30.6%, for TNT to CO, &
H,0 = -73.9% and for Al to Al,O, = -88.9%.

This gives for 50/35/15 -Baronal: 50x 0.306 +
35%(-0.739) + 15<(-0.889) = -23.8%. If TNT goes
to CO & H,0, its OB is -24.7%, which will give
OB for Baronal: 50 x 0.306 + 35x(-0.247) + 15%
(-0.889) = -6.7%

Analytical Procedure for Baronal. Transfer an
accurately weighed portion of ca 2g to a 400-ml
beaker. Add 200ml of dry benzene and allow the
mixt to digest on a water bath for 1 hr. Transfer
quantitatively the insol residue to a large tared
sintered glass crucible (which has been previous-
ly washed with benz and dried at 100+2°) and
wash the contents with four 25ml portions of benz
aspirating each time until benz is removed. Dry
for 1hr at 100£2°, cool in a desiccator and weigh.
The loss in wt is equal to TNT. Rinse the
residue(BaN+Al) with hot distld w until all BaN
is removed, dry the crucible with residue(Al) at
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100+2° for 1hr, cool in a desiccator and reweigh.
The loss in wt is equal to BaN, while the
residue is equal to Al(Ref 6)

Ref: 1)D.P.MacDougall, OSRD 1035(1942)
2)NDRC, Summary Technical Rept of Div 8, Vol 1
(1946), 33 3)Allied & EnExpls(1946),85 4)W.G.
Penney et al, ProcRoySoc A204, 14(1950)(De-
tonation rate of Baronal) S)PATR 1740,Rev 1
(1858) 6)C.Ribaudo,PicArsn;private communi-
cation(1960

Barrage, Balloon. See Balloon, Barrage
Barrel, Erosion of. See Erosion of Gun Barrel

Barrel Finishing is described in the “Handbook
of Barrel Finishing”, by R.Enyedy,Reinhold,NY
(1955)

Barrel, Gun (or Tube). The cylindrical metallic
part of a gun which controls the initial direction
of the projectile. The term tybe is preferred for
designating the larger diam barrels(See also Bore)
Ref: Glossary of 0rd(1959),32

Barrel (or Bore}Oscillations (or Vibrations)
(Laufschwingungen in Ger). In the course of
firing a projectile, the gun barrel does not re-
main stationary but oscillates somewhat, being
especially pronounced at the muzzle-end of the
barrel

C .Cranz & X.R.Koch designed, in 1896, an
apparatus which permits registering by high-speed
photography, the vertical as well as the horizon-
tal oscillations of a gun barrel. The same ap-
paratus takes pictures of the projectile as it
leaves the muzzle
Ref: Cranz 3 (1927), 279-281

Barrel, Rocket.A vernacular term for the major
component of a liquid-propellant rocket motor
wherein combustion takes place; the term thrust-
chamber assembly is preferred

Ref: Rocket Encycl(1959),40

Barricades in Explosives and Ammunition Instale
lations. Barricades are required for protection

of inhabited buildings, factories, magazines, rail-
roads, highways, bridges, etc from explosions in
installations in which expls or ammunitions are
manufd, handled or stored. A barricade can be
either natural(such as a hill or timber of suf-
ficient density) or artificial(such as a sand- or
earth-filled embankment with a min width of 3ft




at the top). It should be located at a min of 4ft
from the bldg it is to screen and either one or
both sides of the barricade may be supported by
concrete, timber or masonary walls. A bldg is
considered to be barricaded(or screened) if the
heights of barricades are such that a straight line
drawn from the top of any sidewall of the bldg
contg hazard to the eave line of any other bldg
or to a point 12ft above the center of a railroad,
highway, etc, will pass through the intervening
barricade (Refs 1 & 8)

The permitted distances from barricaded bldgs
(called barricaded distances) to other bldgs, rail-
roads, etc are enumerated in the *American Table
of Distances for Storage of Explosives”, as Re-
vised and Approved by the Institute of Makers of
Explosives, Sept 30, 1955. This table is given in
Refs 14,15 & 16. Distances shown in this table
should be doubled if dangerous bldgs are not
barricaded

Igloos, when protected by a barricade at the
door end, are considered to be barricaded in all
directions and barricaded distances may be used
as minimum safe distances in locating them from
other magazines, operating or inhabited bldgs,
railroads, etc. Where igloos are not barricaded
at the door end, the distances inegard to the
bldgs located within the area bounded by lines
drawn from the door of the igloo and inclined by
30° from a line drawn perpendicular to the front
of the igloo should be double those given in the
table of Refs 14,15 & 16. Such distances are
called unbarricaded distances

The work on standardization of barricade de-
sign and on testing of various types of barri-
cades conducted at PicArsn by Industrial Di-
vision is described in Refs 3-7,10-13 & 17
Refs: 1)Anon, "Ammunition Inspection Guide”,
TM 9+1904(1944),799-801 2)C.Field et al,"Bar-
ricades”,Naval Prooving Ground,Arco,Idaho(1945)
3)B.Kroll & A.Kush,PicArsnlndDivTechReptPED
501411953 ) Standardization of barricade design)
4)Ibid,PED-5012(1953) 5)R.Flohr & A.Kush,
Ibid,PED-50143(1954) 6)A.Kush,Ibid,PED-501+4
(1955) 7)S.Wisneski,Ibid,PED-501e6(1955XEf~
fectiveness of safety glass as shield barricade
material) 8)Anon, *Military Explosives®, TM 9e
1910(1955),303-4 9)Anon, *Care,Handling,Pre-
servation and Destruction of Ammunicion®, TM
9:1903(1956),35-7 10)S.Wisneski & A.Kush,Pic
ArsnlndDivTechRept PD-501-7(1957)Relative
effectiveness of barricade window material and
support area) 11)A,Kush,Ibid,PD-501+9(1957)
(Standardization of barridade design) 12)A.Kush
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Ibid,DB-TR: 5457(1957)(Evaluation of vented
barricade DP-54711 utilized in handling of ex~
plosive powders) 13)A.Kush,Ibid,DB-TR:11s57
(1957XTesting of flue-vented barridade DP-44206
14)SAX(1957),154=5 15)Anon,"Ordnance Safety
Manual”, ORDM 7+224,,Secn 17(1958) 16)Cook
(1958),354~5 17)B.Kroll et al,PicArsnIndDiv
TechRept DB-TR: 5458(1958) (Barricades)

Barrier Creams are used in expls and ammo plants
for protecting the human skin from airborne expls
or toxic materials. According to Cumming et al
(Ref), a satisfactory barrier cream should have a
softening point of ca 22° to facilitate spreading
in the layer of ca 20y thickness to avoid penetra-
tion by airborne tetryl crystals of ca Sy in size.
The so-called Cambraild Barrier contg paraffin
wax(mp 135°F) 20, vaselin 40, lanette wax(as
emulsifying agent) 10 & water 30% is considered
satisfactory because when applied to the skin it
protects it for ca Ghrs from airborne TNT or Tetryl
particles. Incorporation of 2% boric acid and other
solids impairs the efficiency of the above batrier.
Lanolin and most vegetable oils and greases are
considered unsuitable as barriers because many
expls (TNT,PA,RDX,etc) dissolve in them

Ref: W.M.Cumming et al, Brit]JIndMed 4,237-41
(1947) & CA 42,2429(1948)

‘Barrier Materials may be defined as substances
designed to withstand, to a specified degree,
penetration of water(liq or vapor), certain gases
(as desired), oils & greases. Barrier materials
may serve to exclude or retain such elements
without or within a package. These materials
(especially the flexible types) are used now ex-
tensively in all types of military packaging

There are four major types of barrier materials
used now in the US for military purposes: a)Water-
proof b)Greaseproof c)Water-vapor-proof and d)
Combinations of a,b & ¢. Almost all the barrier
materials in use today are composed of several
layers or plies. The plies are usually cemented
together with suitable adhesives(laminants) to
form a laminated structure, although several other
methods of making multi-ply sheets are also
used. Materials used for making plies include:
kraft paper, cotton scrim, aluminum foil, poly-
ethylene, cellulose acetate, Mylar, etc

A description of flexible barrier materials used
in military packaging is given in the lecture of
Weiner(Ref 1)

US military requirements and tests for barrier
materials are covered by several specifications




which are listed in Ref 3, of which the Specs
MIL-B-121B and MIL-B-13239B are the most
frequently used by the Army

MIL-B-121B covers flexible,greaseproof,water-
proof barrier material, for the protection of mili-
tary supplies and equipment during transportation
and storage under all climatic conditions, while
MIL-B-13239B covers flexible, waterproof, all
temperatures barrier materials of several types,
such as bailing, case liners & wrappers, interior
wrapping, materials for interior packaging bags,
and temporary tarpaulins

MIL-B-3959 covers barrier materials for moder-
ately water-vaporproof interior packaging bags.
It is also used by the Army

Spec MIL-B-131C, covering barrier materials,
water-vaporproof, flexible, is used mostly by
the US Navy
Refs: 1)H.M.Weiner,“Flexible Barrier Materials
in Military Packaging®, A lecture delivered at
PicArsn in March 1954 2)Packaging Institute,
Inc,“Glossary of Packaging Terms”,NY(1955),31-2
2a)R.H.Devore, "Long-Term Storage Tests of Bar-
rier Materials” ,PATR 2121(1955) (Conf)
3)*Index of Specifications and Standards(Used by
Department of the Army”,vol2(1959),14 4)G.R.
Rugger & Betty Garnis, PicArsn;private com-
munication(1960)

Baryte. Fr for Barium Nitrate

Baryte(Dynamites). Under the title, Dynamites 2a
la baryte, Daniel(1902),57, describes the follow-
ing dynamites proposed by A.Nobel: Nol:BaN
65.21, NG 21.74 & charcoal 13.05% No2:BaN 70.0,
NG 20.0 & resin 10.0%

Baryte(Poudre) was, according to Daniel(1902),
57, a mixt of BkPdr 80 & Ba nitrate 20%. It was
used in Germany ca 1865 in large caliber guns

BAS. A cast double-base proplnt developed at
ABL. Its compn & props are in conf ‘*Propellant
Manual*SPIA/M2(1959),Unit No 456

Base. See under Acid and Base,Vol 1,p 87-R of
this Encyclopedia

Base Charge of a Detonator. See under Detona-
tors

Base Charge of a Propellant, When a proplnt chge
is loaded in bags(as in separate-loading and
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some semifixed ammo), it is usually devided into
a number of bags corresponding to the zones of
fire. The principal charge(usually the largest),
which corresponds to zone 1, is called the base
charge and is inserted closest to the primer.
Additional charges are called increments. For
the longest desirable range the charge consists
of a base chge and all the increments and if
shorter ranges are desired, one or several in-
crements are removed from the gun prior to
firing

Refs: 1)Hayes(1932),32-3 2)Ohari(1946), 181,
184 & 192 3)Anon,*Ammunition General”, TM

9-1900(1956),130-1

Base Cover{also called Base Plate). Since the
material used for the manuf of shell bodies(cast
steel and sometimes cast iron) can be in some
cases porous, there is a possibility that the hot
gases of propellant chges in artillery weapons
might penetrate through the bottom and either
ignite or detonate the contents of the shell,
which can be either chemical or HE. In order to
prevent direct contact of hot gases with the
bottom of the shell, the following methods have
been used: a)For weapons of ca 75mm to ca
155mm, the base is protected by a steel disc
soldered or welded to the base or by a sheet
brass disc brazed to the base(Refs 1 & 2 and Ref
3,pp 5,9,12,13 & 220) b)For larger caliber weap-
ons(such as 155mm add up), the base cover as-
sembly consists of a shallow copper cup placed
over a lead disc. The cup is held in a dove-tailed
groove in the base of the projectile by means of
a strip of lead calking wire which is hammered
down to fill the groove completely and to bend
the flange of the copper cup. This type of cover
is called calked type base cover(Ref 1,p 559;
Ref 2,p 110 & Ref 3,pp 29 & 212)

Note: As the metal in current cast steel or cold
extrusion shells is less porous than heretofore,
there is a tendency to eliminate base covers,
especially in smaller caliber shells(Ref 4)

(See also Base Plate)

Refs: 1)Hayes(1938),554, 559, 562 & 564 2)Ohart
(1946),98-9 & 110 3)Anon, ®Artillery Ammunition®,
TM 941901(1950), 5, 9, 12, 13, 29, 212 & 220
4)A.B.Schilling,PicArsn;private communication

(1960)
Base Detonating Fuze. See under Fuzes

Base Ejection Smoke Shell. See under Smoke Shells




Base Ignition Smoke Shell. See under Smoke Shells

Base of a Projectile is the part of the projectile
aft of the rotating band

Refs: 1)Hayes(1938),559 Z)Anon, “Artillery
Ammunition”, TM 941901(1950),8

Base Plate usually refers to a thick metallic
threaded disc which serves to close the rear con-
ical section of a bomb after loading(Ref 1). The

 H .11 L. af
safn€ disc lb casnca uuu_y pLus l.u l\cl. ‘.

Refs: 1)Ohart(1946),217 2)Anon, *Bombs for
Aircraft®, TM 921980(1950),35

‘Base Plug usually refers to a thick threaded
metallic disc used for closing the base section

of a shell after loading it from the rpar(rnmnarp

a shell after loading it from the rear{co
with Base Plate and with Base Cover)
Refs: 1)Ohart(1946),106 2)Anon, "Artillery Am-
munition®, TM 9+1901(1950),9,12 & 13

Bases Used in the Manufacture of Explosives
ond Propellants, Following are a few examples
of bases used in expl plants and labs:-a)Ca
hydroxide has been used as a catalyzer in some
reactions and' as neutralizer of acidic wastes
from plants manufg acids, TNT, etc b)Ammonium
hydroxide- as'a neutralizer of acidic materials
and as a purifier of crude TNT(such as wasprac-
ticed during WWII at the West Virginia Ordnance
Wotks). Its use in chem labs is very extensive
c)Na hydroxide has been used in some plants for
neutralizing acidic substances. For instance;
red waters(qv) of TNT plancs are neutralized and
made alkaline prior to their concn in stills. Lab
uses include titrations of acids manufd at the
plants d)K hydroxide has been used in labs of
plants for colorimetric testing of TNT and DNT,
etc

‘Bashforth Chronograph. See under Chronographs

Basic Cupri¢ Azide. See Cupric Azide, Basic
Vol 1,p A533-L, under Azides
Basic Lead Acetate. See Vol 1,p A28-R, under
Acetates

Basic Lead Azide. See Lead Azide, Basic, Vol

1,p A555-R

ad Salte

gsic Lead Salte of Various ﬂrnnnu- Nnhnaen

Ve W

R
Containing Compounds. Friedench(Ref 1) patent-
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ed the use as components of primary compns the
basic lead salts of picric acid, trinitrocresol,
hexanitrodiphenylamine, di- & tri- nitroresorcinol,
trinitrodrsinol, di- & tri- nitrobenzoic acids,
trinitrophloroglucinol, tetranitrophenol, nitrated
aminpphenols, dinitronitrosobenzene, polynitro-
naphthols and mono- & tri- nitromethane. Rathsburg:
& Friederich(Ref 2) patented the use in detonators
of basic mixed lead salts prepd by treating a sol
salt of tetrazole or its derivs with a soln of a sol
salt of one of the above mentioned Comp(JS(sucn

as picric acid), followed by running the mixts

into a hot soln of Pb acetate

Refs: 1)W.Friederich,BritP 192830(1921).& JSCI
42,332A(1923) 2)H.Rathsburg & W.Friederich,
BritP 195344(1922) & JSCI 42,804A(1923)

Basic Lead Styphnate. See under Resorcinic Acid,
Trinitro

Basic Lead Styphnate, Mixtures, Analysis, See
Vol 1,p A586

Basic Measurements, Under this term are included
the measurements of length, mass, surface, vol-
ume, time, etc

Ref: J.Reilly & W.N.Rae, “"Physico-Chemical
Methods®, Van Nostrand,NY,vol(1943),11-73

Bass, See Bast or Bass
Basso Esplosivo(Ital). Low explosive(propellant)

Bast or Bass is the fibrous inner bark of linden,
lime and some milkweed trees. It is used for
ropes, mats, peasant shoes(such as Rus®lapti”).
The term blast fiber is applied to fibers obtained
from the inner bark of flax, hemp, jute, ramie,
etc. They contdin a considerable amt of cellulose
and can be nitrated to NC. However, these sub-
stances are more valuable as fabric materials
than as sources of NC. Ramie has been used in
France for prepn of pure NC

Ref: J.T.Marsh & F.C.Wood, "An Introduction to
the Chemistry of Cellulose”,Chapman & Hall,
London(1945),1,3 & 12

BAT. A cast double-base proplnt developed at
ABL. Its compn & props are given in conf "Pro-

INCDTA I/ 1080\ TTo2a N~ A7

peuant Manual " SFP1a/MZ{ 1/)/),uu.u. INO 45/

Batteries, Eleciric, Diy are described in Kitk &

Othmer 2(1948),324-340(7refs)




Batteries, Electric, Storage. See Accumulators
in Vol 1,p A12-L of this Encyclopedia

Bautzen(Poudre) consisted of nitrolignin
50 & K nitrate 50%
Ref: Daniel(1902),58

Bautzener Sicherheitspulver. A Ger coal-mine
expl contg not less than 70% AN, pot more than
15% TNT, the rest being Ba nitrate

Ref: A.Marshall, "Dictionary of Explosives®,
Churchill,London(1920),13

Bavarit. A Ger coal-mine expl: AN 90% together
with nitrated naphthalene; charcoal may be added
Ref: Marshall, Dictionary(1920), 13

Bayberry, Wax, Synthetic. See under Waxes

Bayen’s Fulminating Mixture, invented ca 1779,
consisted of 1 part pptd yellow mercury oxide
and 4-5 parts of sulfur. It exploded with violence
when struck with a heavy hammer or when heat-
ed on an iron plate

Ref: Davis(1943),402

Bayon(Poudre), patented in France in 1881, con-
sisted of K chlorate, coarse bran & gum arabic
Refs: Cundill(1889) in MP 5,291-2(1892) 2)Daniel
(1902),58

Bayonet. A steel, thrusting dagger or knife-type
weapon designed to be attached to the muzzle
end of a fifle, shotgun or musket. The term is
probably derived from a short dagger “bayonnette”
used in Bayonne, France towards the end of the
15th century

Refs: 1)C.].Foulkes & E.C.Hopkinson “"Sword,
Lance and Bayonet® Macmillan,NY(1938)
2)Anon,*Small Arms Matériel and Associated
Equipment®, TM 942200(1949),66-7 3)Encycl
Britannica 3(1952),242-3

Bozooka, also known as Rocket, Antitank, 2.36-
inch,M6 and Launcher, Rocket, Antitank,M1 was
designed in the US in the summer of 1942 as a
one-man, shoulder-operated weapon, firing
rockets

The original bazooka consisted of a one«piece,
elec battery-operated weapon, of the open(at both
ends) tube type which fired a rocket with a shap-
ed charge warhead. The launcher was provided
with ‘sights and shoulder frame. The improved
launcher was made in two pieces, weighed 16lbs
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and was fired by a magneto arrangement. Its
rocket(22" long and weighing 6.2 lbs) carried a
propellant chge; such as BBP(qv) of 0.4 lbgenter-
drilled wafers on a central rod) and a shaped
charge warhead of 1 1b of Pentolite, Its muzzle
velocity was 540 ft/sec and the range 1000yds

The bazooka proved to be very effective against
tanks and pill boxes. it also can be used in com=
bination with chemical and smoke rockets for
laying down smoke screens at short range(Refs
1,2 & 3)

The current launchers, which can be fired from
the shoulder or from a bipod and rear supports, are
designed for 3.5-inch rockets. There are several
models of such launchers and rockets and their
descriptions are given in Ref 4
Refs: 1)L.A.Skinner,ArnyOrdn 27,260-63(1944)
2)Anon, ArmyOrdn 29,75-7(1945) 3)Ohare(1946),
342-3 4)Anon,"Rockets”, TM 9s1950(1958),33-47

BBC. A cast double-base proplat developed at
ABL, Its compn & props are given in conf "Pro-
pellant Manual”,SPIA/M2(1959), Unit No 458

BBP or M7(Propellant). NC(13.1-13.35%N) 54.6,
NG 35.5, K chlorate 7.8, carbon black 1.2 &

Et centr 0.9%; d 1.68, I{impulse) 130 sec, n
(pressure exponent) ca 0.7 & temp coef 0.010.
Used in 2,36~ & 3.5-inch rockets

Refs: 1)"Summary Technical Rept of Div 8,
NDRC”, Vol 1{1946),101 2)Purchase description
PA-PD-46(1951) 3)Armament Engineering(1954),
43(table)

BBY. A cast double-base proplnt developed at
ABL.. Its compn and props are given in conf *Pro-
pellant Manual® SPIA/M2(1959), Unit No 493
BC(Poudre). See under B(Poudre)

BCNL (Poudre). See under B(Poudre)

BCP Powder, According to Daniel(1902),58, it
was one of the older Brit proplats, based on ni~
trate. No compn is given

BD(Poudre). See under B(Poudre)

BD! & BDT. Cast double-base propints developed
at ABL. Their compns and props are given 11
conf *Propellant Manual® SPIA/M2(1959), Unit
Nos 495 & 496

Beaded Powder is the translation given in CA




(Ref 1) of the Fr term poudre en petles. It seems
to be the same as ball powder(qv), also called
spherical powder (poudre sphérique, in Fr)(Ref2)
Refs: 1}].Fauveau & R.Delpy,MP 35,161(1949) &
CA 46,11686(1952) (A snew process for coating
“beaded” powders in ordet to improve their pro-
gressivity) 2)J.Fauveau & J.Chausson,MP35,

175(1953) & CA 49,12832(1955) (Superficial treat-

ment of spheric.al proplnt in liquid media)

BeomeRider Guidance Systems for Missiles are

described by A.S.Locke,*Guidance”, VanNostrand

NY(1955),574-83

Beano. Designation of a spherical hand grenade
Ref:NDRC Summary Rpt,Div 8, Vol 1(1940),153

Beating or Pulping(Pilage, in Fr) of Nitrocellulose

See under Cellulose, Nitro, Manufacture

Bebie, Jules(1877-1956). A professor of Chem
Engrg at Washington Univ, St Louis, Mo and
author of the book *Manual of Explosives, Mili~
tary Pyrotechnics, Chemical Warfare Agents”™ and
of several papers on prepn of expls and NC, Bomn
in Switzerland, he studied in Germany under G.
Lunge. Collaborated with E.Berl & G.Lunge

Ref: 1)].Bebie; private communication 2)Anon,
ChemEngrgNews 34,3364(1956)

eces Chomicel Div, Food Machinery & Chemi.
cal Corp, Buffalo 7,NY, manufacturers of hydme-
gen peroxide, peracetic acid, urea peroxide ahd
several other peroxides as well as sodium per-
borate and other chemicals used in proplots &
expls

Ref: Thomas Register of American Manufacturers,
NY,vol 4(1960),98

Becker, Karl(1879-1940), Artillery General, one
of the outstanding German ballisticians. The
Peenemiinde Research Center, where V-1, V-2
and many other missiles were developed, was
constructed under his guidance in 1937-8

Refs: 1)K.Justrow,SS 35,1-2(1940) 2)Oberst Karl,

35S 35121-3(1940) (Obituary and shott biography)
3)L.H.Thomas, JChémPhys 12,449-53( 1944) &
CA 39,621(1945) (Note on Becker’s theory of the
shock front) 4)F.Ross,Jr, ‘“Guided Missiles:
Rockets and Torpedoes®, Lothrop,NY( 1951),22

Beehive Demolition Charge. See under Demolition

Charges
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Beehive Projectile. See under Projectiles
Beeswax or *B”Wax. See under Waxes

Beet Pulp Dynamite. A gelatin dynamite contg
dried beet pulp,was patented in 1928 by C.D.Pratt,
USP 1658816 & CA 22,1477(1928)

Behavior Towards Heat Tests, See Sensitivity
to Heat, Flame, etc; Vol l,p XXII

Beilstein, Friedrich K, (1838-1906), known for
the monumental work *Handbuch der Organischen
Chemie”, contg info on nearly all known organic
compds, Publication was initiated in 1881 as one
volume. Since that time, it has grown to nearly
100 books as a collective work. Beilstein was
born in Russia of German parentage and became
professor of chemistry in 1866(when he was only
28 years of age) at the St Petersburg Institute of
Technology, succeeding D.I.Mendeléev, He re-
tired after 30 years and went to Germany to de-
vote his time to writing the “Handbuch”. Three
editions came out during his lifetime. He was
also the author of 88 scientific papers, mostly in
the field of organic chemistry

Refs: 1)O.N.Witt,JCS 99,1646-%(1911) 2)E.}.
Moore & W.T.Hall, *A History of Chemistry”,
McGraw-Hill,NY(1939),309-10

BEJ. A cast doublesbase proplnt developed at

ABL, Its prepn & props ate given in coni Propel-
lant Manual SPIA/M2(1959),Unit No 514

Beken Mixer, manufd by the Bramley Machinery
Corp, Edgewater,NJ. It is a batch-type mixer
unique primarily in the design and action of its
two mixing paddles

A pilot scale evaluation of a 15-gallon Beken
Duplex Mixer for propelfant manuf, conducted at
PicArsn, indicated that it can be successfully
substituted for other mixers, such as a sigma
blade mixer
Ref: K.H.Russell,"Evaluation of Beken Mixer
for Propellant Manufacture”, TechReptDB-TR:
7+59,Industrial Engineering Division, Picatinny
Arsenal,Dover,NJ,May 1959

Belaya Smes® (White Composition). A Rus per-
cussion compn: MF 80-85 & K chlorate 20-15%
Ref: Shilling (1946), 97-8

Belgian Ammonium Nitrate Gelatin Dynamites,
See Vol 1,p A368(table)




Belgian Control Tests for Explosives, Under the
title *Essai de Contrdle des Explosifs®, Dr. L.
Deffet described in “Chimie et Industrie®, Special
Number (1950),pp 445-9, devoted to the 21st Inter-
national Congress of Industrial Chemistry at
Bruxelles(1948), the tests used.in Belgium. These
tests include the safety tests conducted by the
“Institut National des Mines® for SGP (Sécurité-
Grisou-Poussiére) explosives

Following is a brief description of these tests:
Essai A, Puissance(Powér test). A 10g sample
of expl to be tested, wrapped in tin foil to form
a cartridge, is placed snugly in the cavity(25mm
diam and 125mm deep) formed in a lead block
200mm diam and 200mm high. After inserting a
No 8 electric detonator and tamping with sand,
the cartridge is exploded. The vol(in cm?) of the
cavity after the expln, minus the vol of the orig-
inal cavity and minus the expansion caused by a
No 8 detonator(ca 70cc), represents the power of
an expl, This value divided by the correspondihg
value for PA (picric acid) and multiplied by 100
gives the relative power(puissance rélative)
Essai B, Aptitude al’explosion (Aptitude to ex-
plosion) or Essai de sensibilité (sensitivity test)
is conducted somew hat similarly to the American
gap test, which is briefly described in Vol 1,p
X1V, under Gap Test

In the Belg test, two cartridges of an expl to
be tested are attached(in series without an air
gap) to a soft iron rod(4mm diam & 0.5m long)
by means of thin wires, two pieces to each car
tridge. A space of at least lcm must be provided
at one end of the rod(for later attachment of a
thick wires above and parallel to the ground..The
first two cartridges are then exploded and if the
thin wires at the other end of the rod leaving a
certain air gap betw the end of the 2nd cartridge
and the beginning of the 3rd cartridge. After in-
serting a No 8 elec detonator inside the 1st car-
tridge, the ensemble is taken to a special cave
where the rod is suspended from a beam by two
thick wires above the parallel to the ground. The
first two cartridges are then exploded and if the
gap to the 3rd cartridge is not too great, it will
be detonated by influence. The max distance(gap)
in cm at which 6 consecutive firings of the 1st
& 2nd.cartridges cause detonation of the 3rd car-
tridge is detd in this test
Essai C, Aptitude a I’explosion aprés sejour dans
une atmosphére bumide (Aptitude to explosion
after remaining in a humid atmosphere), The pre-
vious test B is repeated with cartridges that have
been previously weighed and left for several days
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at 18-22° inside a zinc-lined box provided with a
tight-fitting cover, a grating at the bottom and a
layer of water. Prior to being submitted to the gap
test, the cartridges are reweighed to det the amt
of absorbed moisture

Note: In the opinion of Dr Deffet, tests A, B & C
do not suffice because they do not det the effi-
ciency(rendement) of expls. The efficiency de-
pends on several factors, such as: brisance, pres-
sure of expln, deton velocity, velocity of develop-
ment of gaseous pressure and velocity of shock
wave, As some of these props are difficult, or
even impossible to det, Dr Deffet proposes to in-
clude at least one of these tests, namely brisance
among control tests. The method selected by Dr
Deffet is the Kast Test, in which the compression
(crushing) of a copper cylinder serves as a meas-
ure of brisance and is described in detail on p449
of the above Ref

{Description of Belgian laboratories, in which
these tests are conducted, is given by L.Deffet
in the journal “Explosifs”, Bruxelles,1959,X11,
1521)

'BELGIAN EXPLOSIVES, AMMUNITION, WEAP»
ONS, RELATED ITEMS AND PLANTS MANU-
FACTURING THEM.

Note: For information on this subject, we are in-
debted to the following Belgian scientists and
industrialists: 1)Dr L.Deffet, Director of the
Centre de Recherches Scientifiques et Tech-
niques pour I’Industrie des Produits Explosifs
(CRIPE) and the Institute Belge des Hautes Pres-
sions(IBHP) 2)Dr F.Lebrun of the Société Ano-
nyme Poudreries Réunies de Belgique(SAPRB) and
3)Mr E.Tomson, Director of the Fabrique Nationale
(FN) d’Armes de Guerre, at Herstal-lez-Liége

Alchough Belguim is a small country, its ex-
plosives and ammunition industry is quite large
and Belgian small arms are famous throughout
the world. Due to extensive mining industry, Bel-
gium developed, beginning in the 1870’s, many ex-
cellent coal mining expls. Belgium is also export-
ing large quantities of industrial expls to other coun-
tries. Some good military or civilian expls, propel-
lants, blasting accessories, arms and ammunition
are also developed or manufd in Belgium

In the field of civilian -expls and blasting ac-
cessories, the various plants or companies manufg
these items joined together for marketing and serv-
ice to customers in Belgium in an "Association
des Fabricants Belges d'Explosifs”(AFBE). This
Assocn, together with the "Centre de Recherches
Scientifiques et Techniques pour I'Industrie des




Produits Explosifs®(CRIPE) publishes every three

months, the journal “Explosifs” dealing with

scientific and technical subjects related to expls
The Belgian Companies offiliated with the

Association and now (summer 1961) remaining

the sole manufactures of civilian expls and ac-

cessories are: '

1)SA d’Arendonck, with offices in Liége and plant

in Arendonck

2) SA de la Poudrerie Royale de Wetteren Cooppal

& Cie, with offices in Bruxelles and plants in

Caulille(founded in 1778 as a black powder plant)

and at Wetteren

3)SA Fabrique Nationale de Produits Chimiques

et d’Explosifs a Boncelles (SAFNPCE), with ofs

fices and a plant in Boncelles

4) SA de la Poudrerie d'Ombret J.P.Gerard & Cie,

with offices in Li¢ge and a plant in Ombret

5)SA Poudreries Réunies de Belgique(SAPRB),

with offices in Bruxelles and plants in Matagne-

la-Grande, Balen, Clermont-sous-Huy and Engis

6) SA La Sabulite, with offices and a plant in

Moustier-sur-Sambre

The companies “Poudrerie de Carnelle®, *Ex-

plosifs d'Havré” and *Explosifs Yonckites® still

exist in name only; their activities have been
taken over by the SA Poudreries Réunies de Bel-
gique(SAPRB). The SAPRB is also connected
with the “SA Afridex® (making civilian mining
expls in Katanga), *Companhia de Pdlvoras e
Munigoes de Barcarena” (Portugal) “Explosivos
EXSA”, Perd

Among Belgian expls manufacturers, only
SAPRB and the "Poudrerie Royale de Wetteren
Cooppal et Cie” are exporting throughout the
world expls such as Blasting Gelatin, Special
Gelatins, Ammoniagelatins, Gelignites, Semi-
gelatins, NG Dynamites, Ammonia Dynamites,
Black Powder, fuses, etc. The SAPRB is the
sole Belgian manufacturer of plain and electric
(instantaneous, long delay and short delay) blast-
ing caps, which are used not only in Belgium but
in other countries as well

The current Belgion Industrial Explosives are
classified as follows: k
A)*Gelatinous” Explosives: a)Dynamite Type
I (kind of ammoniagelatin of 80-85%,RWS (relative
weight strength)] (manufd by SAPRB and by SA
Cooppal) b)Dynamite Type Il (kind of ammonia-
gelatin, 70% RWS) (SAPRB and SA Cooppal) and
c)Blasting Gelatin, contg 93% NG(SAPRB and
SA Cooppal). All these expls are very brisant

B)**Brisant” Explosives(non-gelatinous): a)NG
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Dynamites and Explosives containing no NG
(used maialy in quarries)b)Cooppalite TA, Coop-
palite Rouge and Cooppalite N(SA Cooppal)
<( Fractorite and Triamite 27(SAPRB) d)Nitratol
and Ruptol(SA d'Arendonck) e)Sabulite Brisante
(SA La Sabulite) and f) Alsilit e(SAFNPCE at
Boncelles)
Note: Dynamites I & III, as well as the above
Brisant Explosives, can also be used in non-
gaseous coal mines. They are listed in Belgian
Regulations as Type 1 Non Safety Mines Ex-
plosives
C)SGP(Sécurité-Grisou-Poussiére) Explosives
(Safety coal mines explosives, sheathed and un-
sheathed): a) Type Il of Belgian Regilations are
the following sheathed brisant explosives(*Ez-
plosifs brisant gainés®): Fractorite CA (contains
ca 10% NG)(SAPRB); Ruptol B(Contains ca 10%
NG(Arendonck) and Sabulite 003(contains ca 14%
TNT and no NG(Sabulite Plant) b)T'ype [l of
Belgian Regulations are the following sheathed
safety expls: Alkalite(ca 12.5% TNT and no NG
(Boncelles); Nitro Coppalite V(ca 10% NG){(Coop-
pal); Flammivore(ca 10% NG) (Arendonck); Nitro-
boncellite(ca 10% NG)(Boncelles); Sabulite BV
(ca 14% TNT but no NG) (Sabulite); Matagnite
VII(ca 10% NG)(SAPRB); Sécurite B(ca 35% NG)
(SAPRB) and Arendonck) ¢)Type lll of Belgian
Regulations includes the following high szfety
unsheathed expls: Bicarbite(ca 15% NG)(SAPRB
and Arendonck); Arionite (Arendonck); Nitro-
cooppalite VIII(Cooppal) and Charbrite 418(SAPRB)
Note: The last three expls contain 10% NG and
NH,Cl+NaNO; instead of the customary
NH,NO,; +NaCl. These "exchanged ions” type
safety and an excellent explosive yield
D) Black Powder is manufd in small quantity for
use in quarrying(Cooppal & Ombret)
E) Ammonium Nitrate Sensitized with Oil is
manufd for some quarrying operations (Ombret)
The Belgian expls listed in this section are
those currently in use. There were, however, in
the past many expl compositions either originat-
ing in Belgian or in use there. As the purpose of
this book is to describe all kinds of expls, they
will be included elsewhere in alphabetical order
. The following Belgium Expls are expected to
be described separately: Alkalite, Alsilite, Ama-
site, Ammoncarbonite, Antigel de Surete, Anti-
gisou Explosifs, Antigrisous Favien(Grisoutines),
Aspbaline, Baelenite, Cannel Powder, Casteau
(Explosifs de), Centralite RIl, Centralite T'A,
Clermonite, Colinite-antigrisouteuse B, Cooppal-
ite, Cooppal Poudre n°2, Delattre(Explos ifs dej,




Divine(Explosi fs de), Dienite, Dynamite [lI,
Dynamite a-l’ammoniaque de Matagne-la-Grande,
Dynamite-antigel de la Dyn ametrie d’Arendonck,
Dynamite-antigrisouteuse | V(Dynamite de Sureté),
Dynamite-anti gri souteuse V(Dynamite de Baelen
Wetzel), Dynamite-gomme A, Dynamite-gomme de
Matagne-la-Grand e, Favien Explosifs de), Flam-
mivores, Forcites, Fortis(Poudres d’ Heusschen)
Fractorites, Fulmicoton chloraré(Poudre), Géla-
tine a l'ammoniaque A ou n°3, Gélatine-carbon-
ite, Gélatine-dynamites, G¢elatines explosibles,
Gélatine expl osive de guerre, Gélignite al'am-
moniaque, Gelignite d' Arendonck, Grisounite s
(same as Antigrisous Favier), Grisoutines,
Grisoutites, Kohlencarbonite, L s(Poudre) de
Cooppal, Macarite, Matagnit es, Mégadyne, Méla-
nite, Minérite, Minite d'Arendonck, Minolites,
Miillerite, Néoclastite, Nitrobaelinite 3, Nitro-
cooppalite, Nitroferrite, O xonite, Permite, Per-
monite SG P, Potentite ou Tonite, Poudre amide
(de Gaens), Poudre blanche Cornil, Poudre de
Bois de Wetteren, Poudre Coo ppal(de ch as se),
Poudre Cooppal (de guerre), Poudre Curtis et
André, Poudre Gaéns, Poudre Vril, P oudres de
Wetteren, Pudrolithe, Pyrolithes( P yrolythes),
Pyronomes, Sabuli tes, Saxifragine, Sécurites,
Sengithe, Stubenrauch(Explosi fs de von), Super-
for cite, Tonite(same as Potentite ), Tritorit e s,
Vélterine, Wallonites, Wélterine, We tteren(Poudre
de guerre de), Xanthine{(Poudre de) and Yonck-
ites

The followi ng list includes Belgian E x-
plosives, Propellants, Am mu nition and Relate d
ltems used mostly for military purposes:
1)Black powder (Poudre no ire)-for fuse's and
military purpos es(Clerm ont plant o f SAPRB and
Wetteren plant of SA Cooppal)
2)Carbines- see under Belgian Weap ons
3)Cartridges(Cartouches)- for small arms(FN at
Herstal ); for artill ery(FN at Herstal, Forges de
Zeebrugge and Met allurgia)
4)Cyclotetramethylenetetran i tramine(HMX)
(probably at the Balen plant of SAPRB)
5)Cyclotrim ethylenetrinitrami n e (Hex ogéne)
(RDX) (Balen plant of S AP RB)
6)Delay and Relay Elements for Fuzes and Blast-
ing Equipment (Matagne-la-Grande plant of SAPRB)
7)Detonating Cord(Cordeau détonant)(Matagne
plant of SAPRB)
8)D etonators and Blasting Caps for military and
civilian uses(Matagne plant of SAPRB)
9)Dinitrotoluene (Balen plant of SAPRB)
10)Fuses (Wetteren plant of SA Cooppal and
Engis plant of SAPRB)
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11)Fuzes (same as above)

12)Grenades,SAPRB manufd hand & rifle grenades
of the following types: fragmentation, tear &
smoke; while UMAL, MECAR & FN manufd AP
rifle grenades with shaped charges

13)Guns = see under Belgian Weapons

14)L ead Azide (LA) and Lead Styphnate (LSt)
(Matagne plant of SAPRB and Zutendael plant of
FN)

15)Mackine Guns, Machine Pistols and Submach-
ine Guns- see under Belgian Weapons

16) Mercury Fulminate (MF)(same as Lead azide
plants)

17) Mines, such as undetectable antitank mines
ATK-I, ATK-III & ATK IV with aatilifting devices
and undetectable antipersonnel mines AP 35M5Bg
are manufd by SAPRB

18) Mortars - see under Belgian Weapons

19) Nitric Acid(Acide azotique) by the Comptoir
Belge de I’Azote(COBELAZ)- 5 plants; main
office at Bruxelles

20) Nitrocellulose (Caulille plant of SA Cooppal)
(Limbourg)

21) Nitroglycerin (Caulille plant of SA Cooppal;
Balen plant of SAPRB and Arendonck plant of
SA d’Arendonck)

22)Pistols- see under Belgian Weapons
23)Primers (Amorces)(Zutendael plant of FN and
Matagne plant of SAPRB)

24)Propellants, Smokeless (Poudres sans fumée).
Clermone plant of SAPRB and Caulille plant of
SA Cooppal manuf both single- and double-base
proplats which are mostly of the same types as
currently used in the US, In time prior to wars,
mostly French types(such as Poudre B & Bal-
listite) as well as British types(such as Cordite)
were used in Belgium. Clermont plant also manuf
Ball Powder(Poudre sphérique) while Composite
propellants are manufd at the Balen plant of
SAPRB ,

25)Revolvers- see under Belgian Weapons
26)Rifle Grenades- see Grenades

27)Rifles- see under Belgian Weapons

28)Sulfuric Acid(Acide sulfurique) and Oleum
(Oléum)-by the Syndicat Belge de I’Acide Sul-
furique- 16 plants; main office at Bruxelles

29)T etracene{(Matagne plant of SAPRB and
Zutendael plant FN)

30)Tracers (Traceurs) (Zutendael plant of FN and
Matagne plant of SAPRB)

Note: The SA des Explosifs d’Havré, now absorb-
ed by SAPRB, also seems to be a manufacturer
of tracers

31) Trinitrotoluene(Trotyl) (Balen plant of SAPRB)




32)Weapons- see the list below

The following list includes Belgian Plants
Currently Manufacturing Ammunition, Weopons
and Related Items:
A)FN(F abrique Nationale) dArmes de Guerre in

Herstal(Liége), founded in 1889, one of the world’s

largest [various weapons such as revolvers, rifles
(including the FN rifle adopted for NATO troops),
machine guns & pistols, guns and mortars; various
grenades, cartridges, jet engines, trucks, etc(see

the list of Belgian ammo and weapons given below).]

There is also a plant at Zutendael, which manuf
LA, LSt, Tetracene, primers and tracers

B)SA Belge de Mechanique et d’Armement (MECAR)

at Petit-Roeulx [various shaped charge ammuni-
tion and weapons, including the Energa rocket
grenade, the 90mm A/T gun, called CATI, and
the A/T weapon called Blindicide(qv)]
C)SAPRB (SA des Poudreries Réunies de Bel-
gique) at the Balen plant(loading and assem-
bling of various kinds of ammunition, such as
artillery, mortars, grenades, mines, rockets, etc);
at the Matagne-la-Grande plant(various fuzes,
ptimers and tracers)
Note:The SA de Explosifs d’"Havré plant, manufg
tracers etc, is now absorbed by SAPRB
A gallery for testing coal-mining expls is loca-
at Balen
D) Forges de Zeebrugge at Liége{metal parts for
artillery & mortar ammunition and for rockets)
E) UMAL(Usines et Métallurgie d’Aluminium et
d’Alliages Légers) at Burcht (near Antwerpen)
(manuf same items as MECAR)
F)Metallurgia(Malines), subsidiary of SAPRB
(metal parts for artillery ammo, including steel
cartridges cases, especially perforated ones)
The following list includes Belgian official
laboratories and facilities for testing explosives,
ammunition and Weapons(excluding control lab-
otatories):
a) Arsenal de Munitions at Zwyndrecht (near
Antwerpen) (Inspection labs for military expls,
propellants and ammo)
b) Belgian Army Proving Grounds at Brasschaet
(near Antwerpen) and at Elsenborn(near the Ger-
man border) :
¢) CRIPE (Centre de Recherches Scientifiques et
Techniques pour 1'Industrie des Produits Ex-
plosifs) in Sterrebeek(near Bruxelles) (Testing
of industrial expls)
d) IBHP (Institut Belge des Hautes Pressions),
Tir National, Bruxelles
&) Institut National des Mines in Paturages(near
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Mons)(gallery for testing expls and accessories

intended for use in gaseous or dusty coal mines)
The following list includes the principal Bel-

gian weapons manufd in the past and at present

by FN at Hetstal and by some other plants:

1) Revolvers and Pistols, Nagant Revolver cal

9mm(.354"), was adopted in 1878 for officers and

a slightly modified model was adopted in 1883

for non=commissioned officers

Note: Nagant revolvers, cal 7.5 & 7.62mm, have

/rbeen used in Russia for about 70 years

These tevolvers were superseded in Belgium
by the FN Browning Automatic Pistol, Mod 1910,
cal 7.62mm(.32"), magazine capacity 7 rounds.
This pistol was in turn superseded ca 1935 by
the FN Browning High Power Pistol, cal 9mm,
13 rounds, which is still in use. FN is also
manufg a 6.35mm and a 7.65mm automatic pistol
Note: Many other automatic pistols, ranging in
caliber from .25 to .38", have been manufd by
FN, most of them for export. The same may be
said of other pistols formerly manufd in Belgium
at smaller plants, such as the Bayard, Clement,
Pieper, etc. All these plants were absorbed by
the FN
2) Rifles(Non-Automatic). Albini-Broendlin, cal
60", single-shot rifle, was the first Belg breech-
loader. It was used since 1867. The next single-
-shot rifles were Gras Mod 1874, cal 11mm and
Comblain Mod 1881, cal 11.6mm. The iatter rifle
was used by the Belg Civil Guards as late as
WWII. .These rifles were replaced by the Mauser,
Mod 1889, cal 7.65mm, magazine capacity 5
rounds, rifle and carbine. They fired round-nosed
bullets.

After WW I, the Mauser rifles, Gewehr '98,
cal 7.92mm, taken from the Germans, were con-
verted in Belgium to the cal 7.65mm rifle.
These were known as the Mauser Mod 1935,

A similar rifle, known as Mauser Mod 1936,

was obt by modifying the Belg Mauser Mod
1889, Both of these models fired pointed bullets
and some were used as late as WVII

In addn to Mauser rifles, such as cal 7.9mm,
there were also some reworked Brit & US rifles
of WWI, such as ca! .303" Lee-Enfield rifle
Note: While the regular Belgian Army 1is now
equipped with automatic rifles (see below), the
non~automatic rifles, system Mauser and Lee-En-
field, are still in use by the Eeig Gendarmeuie,
Police and Customs
3) Rifles, Automatic (Light Machine Guns).
Chauchat Machine Rifle, cal 7.65mm, known as




Mod 15 (Fusil Mitrailleur CSR6), fired round-nosed
bullets and had magazine capacity of 15 rounds.
It was used during WWI and later replaced by the
FN Browning Rifle Mod 30, cal 7.65mm, mag
capacity 20 rounds, which fired pointed bullets

More recent types of Belg automatic rifles
include: FN Browning Automatic rifle, cal 30;
Bren Gun, cal .303" and FN Light Automatic
Rifle, clal 7.62mm, magazine capacity 20 rads;
this rifle, designated as FAL is now used by
Belgian and NATO troops. There is also the FN
Self-Loading Rifle, cal .30", magazine capacity
10 rounds. It is designated as AFN cal 30
4)Machine Guns(Light & Medium) and Machine
Pistols. Mitrailleuse(multibarrel), designed in
1851 by Capt Fafschamps of the Belgian Ammy
and improved by Montigny, a Belg engineer, was
never used by the Belgians but was adopted
by the French in 1867. Berthier-Pasha MG, in-
vented in 1908 by the French officer A.Berthier,
was produced in small numbers for the US Govt
during WWI by the now extinct Belgian firm of
Pieper in Herstal

The first MG used by the Belg Army was the
Maxim 08, cal 7.65mm, water-cooled. This gun
was used from before WW1I until WWII. During
WWI the Belgians also used some Colt MG, Mod
1895, cal 7.65mm, firing round-nosed bullets.
This gun was designed by John Browning, an
American. A later model fired pointed bullets.
Modification of Maxim 08/15(water-cooled) and
Maxim 08/18(air-cooled), both cal 7.65mm and
obtd from the Germans after WWI, were used by
the Belgians during WWII and then discarded

The more recent weapons include: FN MAG
Machine Gun, cal 7.62mm NATO, belt fed(steel);
FN Machine Pistol, cal 9mm Parabellum, mag-
azine capacity 25 or 32 rounds; Browning MG, cal
.50", belt fed(Mitrailleuse .50-A-Avi), correspond-
ing to the US Browning .50"M2
5) Sub-Machine Guns. Sten Gun, cal 9mm, mag-
azine capacity 28 rounds; Vigneron Gun, cal 9mm,
mag capacity 32(not manufd by FN) and Thompson
Gun, cal 45", mag capacity 32. FN is now manufg
for Belg Army the 9mm Parabellum type sub-ma-
chine, Designated UZ?
Note: Schmeisser-Bergmann sub-machine gun, cal
9mm, adopted in the thirties, was manfd by Pieper
Co; discarded after WW11
6WMachine Guns, Heavy, 20mm Oerlikon and
Hispano-Suiza MG’s
7)Guns{Cannons) and Howit zers: 40mm Bofors
L60 Gun; 47mm Single-shot A/T Gun(discarded
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after WWII ; 57mm A/T Gun(semi-automatic fire);
57mm Bofors Gun; 75mm Field Guns; 76mm Guns;
90mm A/T Gun, Mod 1(called CATI); 105mm Gun;
105mm Howitzer; 120mm Gun, M31; and 8-inch
Gun

8) Mortars: 2-inch Mortar; 60mm Mortar(US);
3~inch Morcar; 81mm Mortar(US); 4.2-inch Mortar
(US M2); add 4.2-inch Mortar(British Heavy)
Note: During WWI, a Belg officer Van Deuren
invented a mortar which was used during WWII
but was discarded afterward

9Rocket Launchers. 83mm Blindicide for firing
the Energa rocket, called ROCK-HEAT 83mm
Note: Energa rockets are described in conf
PATR(Picatinny Arsenal Technical Report) 2097
(1954) and in PAMR’s(PicArsnMemorandum Repts)
80(1955), 86(1955) and 86(Supplement)(1956)
10)Grenade L aunchers. Grenade Launcher DBT,
invented in Belgium betw WWI and WWII, con-
sisted essentially of a Mauser breech mechan-
ism on which was screwed the launching cup

Bellenite. An expl based on nitrolignin and
manufd in Sydney, Australia at the beginning of
this century

Ref: Daniel(1902), 58

Bellford Powder, patented in 1853 in England,
was prepd by impregnating the grains of black
powder with a satd soln of K chlorate and then
drying for 4 days at 100°F

Refs: 1)Cundill(1889) in MP §,292(1892)
2)Daniel (1902),59

Bellites are expls consisting of AN and mono-
or di-nitrobenzenes(MNB and DNB). Many mod-
ificacions exist and some compns contain K ni-
trate instead of AN. The original Bellite: AN
34.5 & MNB 65.5%, was proposed ca 1885 by
C.Lamm of Sweden and -was manufd at Rotebro,
near Stockholm. Bellites were patented in 1885
in England and manufd by the Lancashire Ex-
plosives Co,Ltd. Marshall(Refs 4 & 5) gives
compas of the following British “permitted”
Bellites:

. Bellites . AN

. DNB . NaCl
Nol 83.5 16.5 -
No2 93.5 6.5 -
No3 61 12 27
No 4 66 14 20
Nola 68 12 20




The No 1 & No 2 compns are also listed by
Cook(Ref 9). They passed the Woolwich Test.
The No 3 & No 4 compns passed the Rothetham
Test, whereas the No la passed the Buxton
Test

’(ostevitch(Ref 4a) gives for a Rus Bellite

1023 dnein > WWY in hambhe and neanadas: ANNG2

used during WW1 in bombs and grenades: ANS3

& DNB 17%. A Rus Bellite(Belit) listed in Ref 8
consisted of AN 80, DNB 8 & TNX 12%

The so-called Black Bellite consisted of AN
61, TNT 12, NaCl 24 & native graphnc(plumbago)
3% (Ref 6a)

Bellites were manufd by heating the wellsmixed
ingredients to above the mp of the nitrocompd to
completely coat the AN(or K nitrate) crysts with
nitrocompd in order to render them non-hygro=
scopic. The mixt was pressed into cartridges
while still hot
Refs: 1)Cundill(1889) in MP 5,292(1892)
2)Daniel(1902), 59-60 3)Gody(1907), 596
4)Marshall 1(1917), 388-90 4a)M.M.Kostevitch,
“Burning Ground”, Imp d’Art Voltaire, Paris
(1927),40 S5)Marshall 3(1932), 119 6)Thorpe
4(1940), 465 & 554 62)CondChemDict(1942),288
(not found in later editions) 7)Bebie(1943), 32
8)Shilling(1946), 97-8  9)Cook(1958),10

Bellot, Nicolas(1792-1882). A Ger expls chemist
who may be considered as a designer of the
modern percussion cap. He founded in 1829 the
firm of Sellier & Bellot, which later was renamed
Zindhiitchen~ und Patronenfabrik

Ref: Anon,SS 24, 271(1929)

Bell Powder, patented in England in 1898, con-
tained K nitrate 70.2, pulverized coal 18 & sulfur

11.8%
Ref: Daniel(1902), 58

Bender Explosive. An older Fr expl, known also
as Grisoutine Comprimée
Ref:Daniel(1902), 363

Benedict Explosives were compns intended to
replace MF in primers and detonators. The
following compns are described in the literature:
Simple: K chlorate 38.70, P(amorphous) 19.35,
minium(PbgO,) 38.70 & rosin 3.25%; Double: K
chlorate 79,18, P(amorphous) 8.33, Sb trisulfide
8.33, S(sublimed) 2,08 & K nitrate 2.08%. Minium
could be replaced by HgO or Mn dioxide

Refs: 1)Cundill(1889) in MP 5,292(1892) 2)Da-
niel(1902),60-1 3)Pérez Ara(1945), 207
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Benedite. An AN expl permitted in England since
1898: AN 93-95 & rosin 7-5(Ref, p 61). It was
identical with the Ger expl Westfalit Nr 1, de-
scribed in Ref,p 804

Ref: Daniel(1902), 61 & 804
e Explosives, patente
were prepd by melting rosin and nuxmg it with
1-1,5 patts of finely pulvetized K bichromate and
1-1.5 ps Na carbonate or bicarbonate. After
cooling, the mass was pulverized, mixed with
additional 4-5ps of rosin and 93~94ps of AN and
reheated to coat the AN crysts with rosin. These
expls were relatively non-hygroscopic. Other
Beneké expls consisted of liq hydrocarbons
mixed with X bichromate(or chlorate, or permangan-~
ate) and finely pulverized charcoal. ‘An expl pat-
ented in 1900 consisted of AN and some K chlor-
ate

Ref: Daniel(1902), 62-3
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Benét-Mercié Automatic Rifle was developed in
1908 and adopted in 1909 by the US Army. It
was the forerunner of the Browning automatic
rifle, used since 1917

Ref: J.J.O’Conner,Ordn 37,271(1952)

Bengal Fire Powder. A mixt used during WW1

for signalling purposes: Ba nitrate 67, Amm
picrate 25 & sulfur 8%. It burned with an intense
green flame. By substituting Sr nitrate for ‘Ba
nitrate a red flame was produced

Ref: Colver{1918),341

Bengaline was a powder contg K chlorate 40 &
bran 60%, proposed in 1882 by Medail
Ref:Daniel(1902),63

Benite, See under Black Powders Containing
Potassium Nitrate

Bennet Powder, patented in 1861 in England,
was a black powder in which 7% of lime was

incorporated
Ref: Daniel(1902),63

Bent & Talley Explosives, patented in 1909(USP
943589), included several formulations, among
them: AN 50-80, NG 2-10, Mn dioxide 7-20, com~
minuted Zn("blue powder®) 7.2«23.5 & Zn oxide
0.8-2.5%. They might also contain starch, char~
coal, MNN, PA, etc




Bent Barrel Gun or Around the Corner Gun is
described as Krummerlauf in PATR 2510(PB
161270X1958),p Ger 103. It must be noted that
a similar bent barrel was patented during WW1
by J.Wister, USP 1187218 (1918) but it was in-
ferior to the Ger device

Ref:P.P.Sharpe, "The Rifle in America”, Funk
& Wagnalls,NY(1947),38-40

Bentonite or Activated Clay. A broad term ap-
plied to material which has been derived from
volcanic ash in which the mineral Montmorillonite
predominates. Bentonite was first recognized in
1898 in Fort Benton(Wyoming) shales and has
since been found in thick-bedded deposits over
a wide area in Western US(Ref 1)

According to Kirk & Othmer(Ref 4), these clays
when activated by an acid treatment, consist of
52% SiO,, 14% Al,0,, 4% MgO, 2.5% Fe,0O, and
small quantities of other oxides

Bentonites may generally be divided into two
classes: a) Those capable of absorbing large
amts of water and which swell tremendously in
the process. They also have the property of re-
maining in suspensions in thin water dispersions
and b) Those that absorb no more water than
ordinary plastic clays or Fuller’s earth and do
not swell appreciably. They settle rapidly in thin
water dispersions

The raw Bentonite consists of about 10% par-
ticles larger than 10p and about 70% smaller
than 0.5¢. One gram has a total surface area of
ca 50000cm?. A high-grade Bentonite will ab-
sorb nearly 5 times its we of w and will increase
in vol up to 15 times its dry bulk. The swelling
process is reversible if less than 10% of alkali
is present. With 6~7 parts of w Bentonite forms
a gelatinous paste and with 20ps of w it forms
a thin sol which is stable for months. When 2ps
of wet Bentonite are blended with 1p of wet Cu
acetylide, the mixt can be air-dried w/o expln
and used as a fungicide(Ref 5)

Rentonites have been used for clarifying and
bleaching oils, for emulsifying asphalts & other
water immiscibles, as a suspending, thickening
or paste-forming agent and for other purposes.
it has been suggested as an emulsifier in some
expl compns and as an absorbent of some liq
expls(see Note). Some of the Aerojet Engineering
Corp proplats contain Bentonite. Eg: RL-206
Propellant consists of Paraplex AP-31 27.35,

styrene 27.35, Bentonite 44.76 & t-butyl hydrogen
peroxide 0.54%(Ref 3)
Note: Although Bentonite is a good absorbent
for lig expls(it absorbs twice as much NG as
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diatomaceous earth), the presence of gritty
particles has limited its use from a safety stand-
point

US military requirements for Bentonite are
covered by Specifications MIL-B-12208A(CE)
and MIL-B-1045GA(Cml!C)
Refs: 1)Thorpe 1(1937),663-4 2)USBurMines
TechPaper 609, “Bentonite; Its Properties,
Mining, Preparation and Utilization”(1940)
3)Aerojet Engineering Corp Rept No 192(1946),
17 4)Kirk & Othmer 1(1947),229(under Absorp-
tion) and 4(1949), 28 & 53 (under Clays) S)M.W.
Swaney, USP 2521424 (1950) & CA 44, 11010
(1950)

Benton's ElectrosBallistic Pendulum. An in-
strument used in Springfield Armory and Frank-
ford Arsenal in the 1870's for detn of velocities
of projectiles. A modified model was known as
Thread Velocimeter

Ref: ].G.Benton, “Description of Thread Veloci-
meter”, Springfield National Armory, Springfield,
Mass(1873)

Benzalaminoguanidines1,6+dinitros2¢(aminoguanil)
sbiguanidine benzalhydrazone. See Vol 1,p A215-L

Benzalaminophenol. See Benzylideneaminophenol

leBenzalaminos5sphenylea (or 1H)stetrazole or
leBenzylindenesaminosSephenylsa(or 1H)stetrazole,
CgHy.C-N(N:CH.CgHg N, mw 249.27,N 28.10%;
ndls(from alc), mp 105°; expl mildly on rapid
heating above mp; mod sol in eth or alc; diffc
sol in hot w. Can be prepd by heating on a steam
bath benzazide-benzalhydrazone in alc or by
heating benzylidene-[a chlorobenzylidenel-hydra-
zine with NaN, in alc(Refs 1,2 & 3)

Refs: 1)Beil 26,(113) & [216] 2)R.Stollé &
F.Hellwerth,Ber 47,1139(1914) 3)R.Stolle &
A.Netz,Ber 55,1300(1922) 4)R.Stollé et al,
J.PraktChem 138,3(1933) & CA 27,4798(1933)

S5«Benzal aminos2sphenylsf3 (or 2H)stetrazole or
5.Benzylidenesaminos2sphenyle3 (or 2H)stetrazole,
CgHg.CH:N.C=N-—N.C¢Hg, mw 249.27,N28.10%;
N=—=N
ndls(from alc), mp 123° (with browning); mod sol
in eth; sol in alc; insol in w. Can be prepd by
heating on a steam bath 2-phenyl-5-aminotetra-
zole with an excess of benzaldehyde(Refs 1 & 2)
Refs: 1)Beil 26,(344] 2)R.Stollé & 0.Orth,Ber
58,2104(1925)




Benzalaniline. See Benzylideneaniline

Benzalazine. Same as Banzaldehyde Azine

BENZALDEHYDE AND DERIVATIVES
Benzaldehyde (Phenylaldebyde; Benzene Carbon-
al or Artificial Almond Oil)(called 1'-Oxo-1-methyl
~benzol; Benzaldehyd or Bittermandelol in Ger),
C¢Hy.CHO; mw 106.12, col lig, mp -26° (resolid-
ifies at - -56°), bp 179°, d 1.046 at 20°; sol in alc
or eth; sl sol inw; vap press data in Ref 4, Its
toxicity and hazards are described by Sax(Ref 5).
Benzaldehyde is produced commercially by the
catalytic oxidn of toluene(Refs 2 & 3); other
methods of prepn are given in Beil(Ref 1), Its
trinitroderiv is expl
Refs: 1)Beil 7,174(113) & [145] 2)L.D.Margolis,
ZhPriklKhim 14,827-31(1941) 3)Kirk & Othmer
2(1948),416 4)Jordan(1954),92 & 106  5)Sax(1957),
342
Azidobenzaldebyde, N,.CgH,.CHO, mw 147,13, N
28.56%. The o-(or 2)-azido deriv, plates, mp 37.5°,
is listed in Beil 7,266 & (145)

Azobenzaldehyde. See Vol 1,p AG46-R

Azoxybenzaldehyde and Derivatives. See Vol 1,

p AGGG-L

Nitrosobenzaldebyde. The o(or 2)-, m(or 3) and

plor 4)- derivs are described in Beil 7,242 & (136)
Nitro Derivatives of Benzaldehyde

Mononitrobenzaldehyde, O,N.C H,.CHO; mw

151.12, N 9.27%, OB to CO -143%. Three isomers
are deceribed in Reil: n(nf ,‘-A11fml)ﬂn7ﬂ’/]ﬂll‘\lr;ﬂ

are des¢ribed in Beil: ofo robenzaldebyde,
yel ndls, mp 43.5-46°, bp 153°, v sl sol in alc
or eth. Prepn and other props in Ref 1; m(or 3)
-Nitrobenzaldebyde yel ndls, mp 57.5-59°, bp

1(40. sol
AT

ale. eth or chlf: so sol in w, Prepn
501 1N &a1C, €tn Or Ciiir, 5S¢ SO 1in W

Prepn
and other props in Ref 2; p(or 4)-Nitrobenzalde-
byde, yel prisms, mp 104.3-106-5°; QY 793 cal/mol
or 5251 cal/g(Ref 4). Prepn and other props in

Nole 2 <
I\Clbj (X 7

Refs: 1)Beil 7,243,(136) & [185] 2)Beil 7,250,
(139) & [190] 3)Beil 7,256,(141) & [196] 4)V.H.
Rinkenbach,JACS 52,116(1930) 5)W.Davey &
1.R.Gwilt, JCS 1950,204-8 '
Dinitrobenzaldeyhde, (O,N),CoH,CHO; mw 196.12,
N 14.29%; OB to CO, -89.2%. Two isomers are
described in Beil: 2,4-Dinitrobenzaldebyde, yel
prisms, mp 72°; bp 190-210° at 10mm; sol in benz;
insol in alc, eth or w. Prepn and other props in
Refs 1 & 3. 2, 6-Dinitrobenzaldebyde, yel lits
(from dil AcOH), mp 123°, Prepn and other props
in Ref 2

Refs: 1)Beil 7,264 & [205] 2)Beil 7,(144) &

{2061 3)OrgSynthColl Vol 2(1943),233
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2,4,6+Trinitrobenzoldehyde (TNBA),(O ,N);CH,.C HO;
mw 241.12, N 17.43%, OB to CO, -56.4%; col plates
(from benz), mp 119°, Q¥ 732 cal/mol or 3035cal/g
(Ref 3); sol in w or benz Can be prepd by several
methods(Refs 1 & 2). One of the best methods of
prepn is the acid hydrolysis of the condensation
product of TNT with p-nitroso-dimethylaniline:
(O,N),C,H,CH:N.C_H, .N(CH, ), +H, O
(O,N),CgH,.CHO+H,N.C H,.N(CH, ), . The by
-product is p-aminodimethylaniline
Trinitrobenzaldehyde is a HE about as powerful
as TNT, but less powerful than PA. It is sl more
brisant than TNT(ca 117%) as detd by the Sand
Test(Refs 4 & 5). The min chges of MF or LA
reqd for its deton are about 50% of those reqd for
TNT. Present manufg costs prohibit the use of
TNBA as a coml or military expl. TNBA forms
many condensation products with org compds,
some of which are expls(Ref 2)
Refs: 1)Beil 7,265 & [207] 2)A.Lowy & E.H.
Batz,JACS 43,343(1921) 3)W.H.Rinkenbach,JACS
52,116(1930) 4)L.V.Clark,JEC 25,1387(1933)
5)Blatt,OSRD 2014(1944)

Other Derivatives of Benzaldehyde
Benzaldehydee3sdiazoniumchloride,
OHC.C_H,.N(:N)Cl. Its stannic chloride salt,
[20HC.CH,.N(N)C1 + SnCl,], col ndls, mp expl
mildly on heating in a flame; was prepd from 3-nitro-
benzaldehyde, stannous chloride in concd HC! and
Na nitrite, as described in Refs 1 & 2
Refs: 1)Beil 16,538 2)F.Tiemann & R.Ludwig,
Ber 15,2045(1882)
2,6+Dinitrobenzaldehydeedsdiazoniumchloride,
OHC.CH,(NO, ),-N(:N).Cl; mw 258.58, N 21.67%;
1t yel ppt; mp expl on heating without melting;

readilv sol in s insol in coOmmon org cn'vc pan
SeRQLALY SO0 1D W, AAE9s A O on OLg SOV

be prepd from 2, 6-dinitro-4-amino-benzaldehyde-
oxime in abs alc and HCI by reaction with amyl

nitrite. Other props are given in Refs 1 & 2
1Reil 16.528 2)F.Sachs & H.Kantorowicz

Refs: 1)Beil 16,538 2)F.Sachs & H.Kantor

Ber 39,2762(1906)

’

Benzaldehydeazine and Derivatives
Benzaldebydeazine; Benzalazine; Benzylidene-
azine; or Dibenzalbydrazine (called Dibenzal-
hydrazin; Benzaldazin; sym-Dipheaylazimethylen;
and Dibenzylidenhydrazin in Ger),
CgHg .CH:N.N:CH.C_Hg; mw 208.25, N
described in Beil 7,225,(123) & [171]
Ne[{a sAzidobenzylidene)siN'sbenzylideneleazine
(called Benzazidbenzalhydrazon in Ger),
CeHgC(Ng }:N.N:CH.C Hg; mw 249.27, N 28.10%;
yel ndls(from eth or alc), mp 72°, expl at hxgher

temp on rapid heating; sol in eth or alc; insol in w.

13.45%, is




It was first prepd in 1914 by Stollé & Helwerth
(Ref 2) by treating benzalbenzenylhydrazone-
hydrazide with nitrous acid. A more convenient
method(Refs 3 & 4) is to heat for about 1 hr, under
a reflux condenser, an alc soln of benzalbenz-
hydrazidechloride, C,Hg .C(CI:N.N:CH.C_H,, and
then to cool the resulting mixt to ppt the crysts
This compd is a mild expl but it may serve as a
starting material for the prepn of thé derivs of
l-aminotetrazole, namely l-amino-5-phenyltetrazole
Refs: 1)Beil 9,(136) 2)R.Stollé & F.Helwerth,Ber
47,1139(1914) 3)R.Stolleé & A.Netz,Ber 55,1297
(1922) 4)R.Stollé et al, JPrakeChem 138,3(1933)
Mononitrobenzaldebydeazine, C ,H,  N,O,, mw
253.25, N 16.59%. Three isomers are described in
Beil 7,249,255,261 & (140)
Dinitrobenzaldebydeazine,C, ,H N, O,; mw298.25,
N 18.79%. Three isomers are described in Beil 7,
250,255,261 & (138,140,143)
4,4'sDinitraminos3,5,3’,5 stetrabromosbenzaldehydes
azine,0,N.HN.C¢H, .Br, .CH:N.N:CH.Br,CH,.NH-
.NO,; mw 643.93, N 13.05%; ndls(from alc), mp
expl on heating. Was prepd by treating 3,5-dibromo
-4-njtramino-benzaldehyde with an aq soln of
hydrazine sulfate
Refs: 1)Beil 16,{348] 2)L.Elion,Rec 42,160(1923)
Tetranitrobenzaldehydeazine{called Bis-[dinitro
-benzall-hydrazin or Tetranitro-benzaldazin in Ger},
C,H N, Oy, mw 388.25, N 21.65%. Two isomers
are described in the literature:
2,4,2%,4’-Tetranitrobenzaldebydeazine,
(OZN)ZCSHB.CH:N.N:CH.C6H3(N02)2; golden-yel
ndls(from hot MNB,) mp 246°; insol in alc. Can be
prepd by treating an alc soln of 2,4-dinitrobenzal-
dehyde with hydrazine sulfate in the presence of
aq Na acetate. Its expl props were not investigated
Refs: 1)Beil 7,265 2)F.Sachs & R.Kempf,Ber 35,
1233(1892)
2,6,2°,6’-Tetranitrobenzaldebydeazine,
(O,N),.CH,.CH:N.N:CH.C_H, (NO,),, yel ndls
(from acet), mp 246-7°; easily sol in MNB, sol in
glac AcOH or acet; diffc sol in alc, eth, chlf or
ligroin, Can be prepd as above from 2,6-dinitro-
benzaldehyde. Its expl props were not investigated
Refs: 1)Beil 7,(144) 2)S.Reich & G.Gaigailian,
Ber 46,2385(1913)

Benzaldehydeoxime and Derivatives
Benzaldebydeoxime (called Benzaldoxim in Ger),
C,H,NO, mw 121.13, N 11.56%. It exists in two
configurations a-or benz-anti-aldoxime and 8- or
benz-syn-aldoxime. Both forms are described in
Beil 7,218,221,(121) & [167,169]
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Azidobenzaldehydeoxime, N,.C¢H,.CH:N.OH,; mw
162.15, N 34.56%. Two isomers are described in
the literature: 2-Azidobenzaldebydeoxime, colndls
(from benz), mp 103-103.5%; readily sol in hot benz
or hot ligroin; can be prepd in several ways(Refs

1 & 3) and 4-Azidobenzaldebydeozime as a- and 3-
forms. The a-form exists as tablets(from dil alc),
mp 98°, readily sol in petr eth or in most other
solvs. The B-form exists as yel ndls(from benz),
mp 142° (dec), readily sol in most common org
solvs except benz or petr eth. Its methyl ether is
described in Ref 1. The prepn and other props of
both the a- and B-forms are described in Refs 2&4
Refs: 1)Beil 7,266 2)Beil 7,266 & (145)
3)E.Bamberger & E.Demuth,Ber 34,1336(1901)
4)M.O.Forster & H.M.Judd,JCS 97,257(1910)
Mononitrobenzaldebydeoxime, O,N.CcH,.CH:N.OH,
mw 166.13, N 16.88%. Three isomers are described
in Beil 7,248,249,254,255,259,(138,139,142) &[188
192,193,198,199]

Dinitrobenzaldebydeoxime, (O,N),C H,.CH:N.OH,
mw 211.13, N 19.90%. Two isomers are described
in Beil 7,265,(144) & [206]
2,4,6¢Trinitrobenzaldehydeoxime,
(O,N),C,H,.CH:N.OH; mw 256.13, N 21.88%.
Crysts(from alc), mp 158°; easily sol in alc or
acet; insol in w. Can be prepd by treating 2,4,6-tri-
nitrobenzaldehyde with hydroxylaminehydrochloride
in alc soln in presence of soda. Its expl props
were not investigated

Refs: 1)Beil 7,265 2)F.Sachs & V.Everding,Ber
36,961(1903)

2:Nitrobenzal dehydeoximesdadiazoniumchloride,
HO.N:CH.C_H,(NO,).N(:N).Cl; mw 228.60, N 24.51%;
pink ndls, mp stable at 60-80° but expl on strong
heating. Can be prepd from 2-nitro-4-amino-phenyl
acetic acid in cold concd HCI by reaction with
amyl nitrite. On heating with ale, this compd forms
2-nitrobenzaldehyde-anti-oxime(qv)

Refs: 1)Beil 16,538 2)S.Gabriel & R.Meyer,Ber
14,826 & 2334, Footnote 1(1881)
3sNitrobenzaldehydeoximee4sdiazonivmchloride,
HO.N:CH.CGHs(NOZ).N(fN).Cl; mw 228.60, N 24.51%;
red plates or ndls, mp expl on heating. Can be prepd
by treating amyl nitrite with 3-nitro-4-amino-phenyl
acetic acid in a mixt of HC], eth & alc. On heating
with ale, this comp forms 3-nitrobenzaldehyde-anti
~-oxime

Refs: 1)Beil 16,538 2)S.Gabriel,Ber 15,83 7(1882)
PeBenzaldehydeoximespicrylether,
CgHg.CH:N.O.C_H,(NO,),; mw 332.23, N 16.87%;
yel prisms(from acet), mp 18 1-2°(dec); prepn and
other props in Refs 1 & 5. Its three mononitro




derivs are described in the literature: 2-Nitro- 8
-benzaldebydeoxime-O-picrylether, pale yel prisms
(from aq acet), mp 157~8°(dec) (Refs 2 & 5); 3-Nitro
-B-benzaldebydeoxime-O-picryletber, pale yel
crysts(from acet), mp 169° (dec) (Refs 3 & 5) and
4-Nitro-f3-benzaldehydeoxime-O-picrylether, pale
yel prisms(from acetone), mp 168%(dec)(Refs 4 &
5). Prepn and other props are given in the Refs.
These compds are probably mild expls .
Refs: DBeil 7,[170] 2)Beil 7, [189] 3)Beil 7,
[195]1 4)Beil 7, [200] S)L.Brady & L.Klein,]JCS
127,846-7(1925)

Benzaldehydephenylhydrazone and Derivatives
Benzaldehydephenylbydrazone (called Benzyliden
-phenylhydrazin; Benzal-phenyl-hydrazin or Benz-
aldehyd-phenylhydrazon in Ger),

CeHg .NH.N:CH.C H,, mw 196.24, N 14,28%, is
described in Beil 15,134,(31) & [57]
2-Azido-benzaldebydepbenylhydrazone,

CgHg .NH.N:CH.C H,.N,, mw 237.26, N 29.52%;
yel prisms(from alc), mp 101.5-102°; readily sol in
benz, hot ligroin and alc; prepn in Ref 2

Refs: 1)Beil 15,138 2)E.Bamberger & E.Demuth,
Ber 34,1335(1901)
4-Azido-benzaldebydephenylbydrazone,

CgHg .NH.N:CH.C.H,.N,, mw 237.26, N 29.52%;
st;aw-colored crysts(from methanol), mp 190°%(al-
though effervescence begins at 120°); readily sol
in acet, benz, et acet or chlf; prepn in Ref 2
Refs: 1)Beil 15,(33) 2)M.D.Forster & H.M.Judd,
JCS 97,260(1910)
Benzaldebyde-[N-nitroso-phenylbydrazone), .
C¢Hg-(NO).N:CH.C_Hy; mw 225.24, N 18.66%, is
described in Beil 15,(104)
Mononitrobenzaldebydephenylbydrazone,
C,3H,,N;0,, mw 241.24, N 17.42%. Three isomers
are described in Beil 15,136,137,(32,33) & [58,59]
Dinitrobenzaldebydepbenylbydrazone,
C13H‘°N‘O,‘, mw 286.24, N 19.58%. Two isomers
are described in Beil 15,138,(33) & [59)

2,4,6+ Trinitrobenzaldehydephenylhydrazone,

CeHg .NH.N:CH.C H,(NO, )y} mw 331.25, N
21.14%. Red-brn ndls, mp 202%; easily sol in

hot acet & in AcOH; very diffc sol in alc, eth

or benz. Can be prepd from benzaldehyde and
phenylhydrazine in AcOH soln. It is probably 2
mild expl

Refs: 1)Beil 15,138 & (33) 2)F.Sachs & V.
Everding, Ber 36,960(1903)

BenzaldehydesNitrophenylhydrazone and
Derivatives
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Benzaldebyde-nitropbenylbydrazone, O,N.C H,~
NH.N:CH.CgHg. Three isomers are described in
Beil 15,455,461,470,(127,129,132) & [178,182,187]
2~Azz'dobenzaldebyde-(é-nitropbenylbydrazone),
O,N.CgH,.NH.N:CH.C H,.N,; mw 282.26, N
29.78%. Orn-red ndls(from alc), mp 191-2%(dec);
moderately sol in.hot amyl alc, hot benz or hot
ale; diffc sol in ligroin, Can be prepd from 2
~azidobenzaldehyde and 4-nitrophenylhydrazone
hydrochloride in alc soln. It is probably a mild
expl
Refs: 1)Beil 15,471 2)E.Bamberger & E.Demuth,
Ber 34,1335(1901)
Mononitrobenzaldebyde-nitrophenylbydrazone,
O,N.CgH, .NH.N:CH.CgH, .NO,; mw 286.24,
N 19.58%. Nine isomers are described in Beil
15,455,461-2,470,(127,133) & {178,182,188]
Dinitrobenzaldehyde-nitrophenylbydrazone,
O,N.C¢H,.NH.N:CH.C H,(NO,),, mw 331.24,
N 21.14%. Three isomers ate described in Beil
15,470,(127,133) & [188, 189]. These compds are
probably mild expls
2,4,6+Trinitrobenzaldehydes(4enitrophenylhydras
zone), O,N.C_H, NH.N:CH.C_H,(NO, ), ; mw
376.24, N 22,34%. Bright-red ndls(from hot acet);
mp 247°; easily 'sol in et acet or MNB; v sl sol
in alc, chlf or glac AcOH. Can be prepd from 2,4,
G-trinitrobenzaldehyde and 4-nitrophenylhydrazone
as described in Ref 2. Its expl props were not in=
vestigated
Refs: 1)Beil 15,471 2)F.Sachs & W.Everding,
Ber 36,961(1903)

Benzaldehydesdinitrophenylhydrazone
and Derivatives

Benzaldebyde-(2,4-dinitrophenylbydrazone),
(0,N),C H, .NH.N:CH.C Hg; mw 286.24, N 19.58%.
is described in Beil 15,491 & [217]
Mononitrobenzaldebyde-(2,4-dinitrophenylbydrazone),
(0,N),C Hy.NH.N:CH.C Hy(NO,), ; mw 345.25,
N 24.34%. Three isomers are described in Beil 15,
491 & [217)
Dinitrobenzaldebyde-(2,4-dinitrophenylbydrazones),
(O,N),C,H, .NH.N:CH.CgHy (NO,),; mw 376.24,
N 22.34%. Two isomers are described in Beil 15,
[217] .
2,4,6s Trinitrobenzaldehydes(2,4=dinitrophenyls
hydrazene),(O,N),C.H, .NH.N:CH.C_H,(NO,);
mw 421,25, N 23.28%. Orn-red ndls, mp 208°,
Was prepd by Chattaway & Clemo(Ref 2) but
the method of prepn was not described, Its expl
props were not detd

Refs: 1)Beil 15,[217]  2)F.D.Chattaway &




G.R.Clemo, ]CS 123,3061(1923)

Benzaldehydes trinitrophenylhydrazone
ond Derivatives

Benzaldebyde-(2,4,6-trinitrophenylbydrazone),
(0,N),CH, NH.N:CH.C H,; mw 331.24, N21.14%,
is described in Beil 15,495 &[222]
Mononitrobenzaldehydes(2,4,6strinitrophenyls
hydrazones, (O N);CH, .NH.N:CH.C¢H, .NO,;
mw 376.24, N 22.34%. Two isomers are described
in Beil 15,495
2,6sDinitrobenzaldehydes(2,4,6etrinitrophenyle
hydrazone) or 2,6<Dinitrobenzaldchydespicryls
hydrozone, (O,N),C H,.NH.N:CH.C H (NO,),;
mw 421,25, N 23.28%. Yel ndls{from acet+w),
mp 219-20%(dec explosively); diffc sol in alc,
acet & glac AcOH; nearly insol in benz. Can
be prepd from 2,6-dinitrobenzaldebyde and picryl-
hydrazine. Its expl props were not investigated
Refs: 1)Beil 15,[222] 2)K.vonAuwers & E.Frese,
Ber 58,1372(1925)

Peroxide Derivatives of Benzaldehydephenyls
hydrazone
Benzaldehydephenylhydrazone Peroxide, C H

NHN s —CH.CgHy; mw 228.24, O 14.02%;

yel ndls(from benz+petr eth); mp 65-66°(dec);
defgr spontaneously; readily sol in benz, alc,

eth or chlf; diffc sol in petr eth. Can be prepd by
shaking benzaldehyde-phenylhydrazone in benz
soln with hydrogen peroxide. The comp decompos-
es explosively on contact with H,SO,

Refs: 1)Beil 15,(32) 2)M.Busch & W.Dietz,Ber
47,3281(1914) & CA 9,805-6(1915)
3«Nitrobenzaldehydesphenylhydrazone Peroxide,
C,SH_.).NH.N—-\--B-:.—(-)—/--CH.CSH4 .NO,; mw 273.24,

0 23.42%; yel ndls(from benz), mp 83-4°(dec);
very sol in eth; sol alc; diffc sol in petr eth; dec
in alcoholic soln at RT and in benz at 40-50°
evolves N,. Can be prepd by introducing O in a
benz soln of 3-nitrobenzaldehyde-phenylhydra-
zone(Refs 1 & 2). It is probably 2 mild expl
Refs: DBeil 15,(33) 2)M.Busch & W.Dietz,Ber
47,3287(1914) & CA 9,806(1915)
Benzaldehydesphenylbenzylhydrazone Peroxide,
CgH, .CH, N(CgHg).N > /CH.CGH5',

\O‘-
mw 318.36, O 10.05%; citron-yel pdis(from benz+
petr eth), mp dec ca 70-19; readily sol in alc,

eth or benz; diffc sol in petr eth. This compd very
quickly turns brn when dried in air and dec in a
short time. Its solns dec on warming, evolving
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gas(Refs 1 & 2)
Refs: 1)Beil 15,(166) 2)M.Busch & W.Dietz,Ber
47,3288(1914) & CA 9,806(1915)
Benzaldehydespstolylhydrazone Peroxide, CH;
CeH,-NH.N————CH.CH, .

\0—0/ 65, mw 242.27,
0 13.21%; sulfur-yel ndls(from benz+petr eth),
mp 77-8%°(dec); readily sol in alc, eth, benz or
chlf; diffc sol in petr eth, It can be prepd by
shaking benzaldehyde-p-tolylhydrazone in
ligroin, or better in benz soln, with a sl excess
of hydrogen peroxide, This compd expl sponta~
peously at RT when dry. Friction or impact does
not cause it to explode(Refs 1 & 2)
Refs: 1)Beil 15,(155) 2)M.Busch & W.Dietz,
Ber 47,3284(1914 & CA 9,806(1915)

Benzaldehydessemicarbazone and Derivatives

Benzaldebyde-semicarbazone{called Xohlensiure
-amid-benzalhydrazid; Benzalsemicarbazid;
Benzaldehyd-semicarbazone or 1-Benzyliden-
semicarbazid in Ger), C H, .CH:N.NH.CO.NH,;
mw 163.18, N 25.75% is described in Beil 7,
29,126 & [173]
Mononitrobenzaldebydesemicarbazones, O N.»
Cg¢H,.CH:N.NH.CO.NH,, mw 208.18, N 26.96%.
Three isomers ate described in Beil 7,250,255,
261,(138,140,143) & [190,196 & 202]
Dinitrobenzaldebyde-semicarbazones, (O,N)y-
«C¢H,.CH:N.NH.CO.NH,; mw 253.18, N 27.66%.
Two isomers are described in Beil 7,265,(144)

& [206]
2,4,6¢Trinitrobenzaldehydessemicarbazone,
(O,N),CH,.CH:N.NH.CO.NH,; mw 298.18,

N 28.19%; It yel plates(from AcOH); mp 214°
(dec). Can be prepd from 2,4,6-trinitrobenz-
aldehyde in alc add the hydrochloride of semi=
carbazone in the presence of concd Na acetate
soln. This compd turas dk-red in a warm dil
NaOH soln and separates unchanged by the addn
of an acid. Its expl props were not investigated
Refs: 1)Beil 7,265 2)F.Sachs & H.Kantorowicz,
Ber 39,2760(1906)

Benzaldoxine, Se& Benzaldehydeoxine

Benzalthiocarbazinic Acid Azide. See 2-Benzyl-
idene-thio-carbazoyl Azide

Benzamide and Derivatives
Benzamide; Benzoylamide; Benzene Carbon Amide
or Benzoic Acid Amide(called Benzamid or Benzol-
saure-amid in Ger), C H,.CO.NH,; mw 121.13,




N 11.56% is described in Beil 9,195,(96) & [163]
2-Azidobenzamide, NyC¢H,.CO.NH,; mw 162.15,
N 34.56%; ndls(from w), mp 135.5-136°; sol in alc,
glac AcOH, chlf, hot w, or hot benz; diffc sol in
eth. Its prepn and other props are given in Refs
Refs: 1)Beil9,418 2)E.Bamberger & E.Demuth,
Ber 35,1889%(1902)

Mononitrobenzamide, O,N.C¢H,.CO.NH,; mw
166.13, N 16.86%. Three isomers are described
in the literature: 2-Nitrobenzamide, ndls(from dil
alc), mp 174-176.6°(Ref 1); 3-Nitrobenzamide, col
ndls, mp 140-3°, bp 310-15°, This compd was
prepd in 1848 by heating ammonium-3-nitroben-
zoate; this reaction sometimes resulted in ex-
plosions. It can be prepd safely by a number of
other methods (Ref 2); 4-Nitrobenzamide, ndls
(from w), mp 197-201.4° (Ref 3)

Refs: 1)Beil 9,373,(152) & [246] 2)Beil 9,381,
(155) & [252]  3)Beil 9,394 & [271]
Dinitrobenzamide, (O,N),C H,.CO.NH,; mw
211.13, N 19.90%. Two isomers are described in
the literature: 2,4-Dinitrobenzamide, pale-green-
ish ndls(from hot w), mp 203-4°; prepd by heating
2,4-dinitrobenzonitrile with dil H,SO, (Ref 1) and
3,5-Dinitrobenzamide, Hts(from w), mp 177-183°9;
diffc sol in cold w, more readily sol in hot w;
prepd by reacting 3,5-dinitrobenzoic acid ethyl
ester or 3,5-dinitrobenzoyl chloride with NH,(Ref2)
Refs: 1)Beil9,412 2)Beil9,414

2,4,6+ Trinitrobenzamide, (O,N);C H,.CO.NH,;
mw 256.13, N 21.88%; yel crysts(from acet+petr
eth+benz), mp 264°(dec); prepd from 2,4,G-trinitro-
benzoyl chloride and 50% NHgsoln. Its expl props
were not detd

Refs: 1)Beil 9,418 2)P.]J.Montagne,Rec 21,382
(1902)

Benzamidine ond Derivatives
Benzamidine or Benzylamidine, CgHg .C(:NH).NH_;
mw 120.15, N 23.32%, ctysts, mp ca 80°. Prepn
and props in Refs
Refs: 1)Beil 9,280,(129) & [199] 2)R.P.Hullin
et al, JCS 1947,395
Benzamidine Picrate, C7H8N2+C6H3N807; mw
349.26, N 20.05%; yel ndls, mp 228-33". Can be
prepd by evaporating a chloroformic soln of an
equimolecular mixt of benzamidine and picric
acid
Refs: 1)Beil 9,283 & [199] 2)R.P.Hullin et al,
JCs 1947,395
Nitrobenzamidines, (O,N).CoH, .C(:NH).NH,;
mw 165.15, N 25.45%. Two isomers are known:
3.Nitrobenzamidine, yel prisms(from alc), mp 89°
and 4-Nitrobenzamidine, ndls, mp 215°. Prepn &
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props in Refs

Refs: 1)Beil 9,386,397(156,164) & [254] 2)P.
Oxley et al, JCS 1946,770-1 3)P.Oxley et al,
JCS 1947,1114 4)P.Oxley et al, JCS 1948,308
Nitrobenzamidine Picrates, (O,N)CgH,.C(:NH).-
NH,+C H,(OH) (NO,),; mw 394.26, N 21.32%,
nitro-N 14.2%. Two isomers are known: 3-Nitro-
benzamidine Picrate,yel crysts, mp 228-9° and
4-Nitrobenzamidine Picrate, yel crysts, mp 239
-40°. These compds are probably mild expls
Refs: 1) Beil- not found 2)P.Oxley et al, JCS
1946,771 3)P.Oxley et al, JCS 1947,1114
Dinitrobenzumidines,(ozN)zcsHs.C(:NH).NHZ.
One isomer, 3,5 -Dinitrobenzamidine, was isolated
by Ozxley et al as the picrate(see next item)
3,5Dinitrobenzamidine Picrate, (O,N),C H,.C-
(:NH).NH,+CgH (OH)}NO, ), ;mw 439.26, N 22.33%,
nitro-N 15.94%; crysts, mp 271°. This compd is
undoubtedly expl, but it was not investigated
from this point of view

Refs: 1)Beil- not found 2)P.Oxley et al,JCS
1948,30r

Benzamidoanisole and Derivatives
Benzamidoanisole; Benzamiside or Methoxybenz-
anilide{ called Benzamino-phenol-methylather;
Benzoesaure-(o- or p)-anisid; Benz(o- or p)-anisid
or Benzamino-anisol in Geil,

CgHg. CO.NH.CgH,.0.CH,, mw 227.25. Two iso-
mers are described in Beil 13,373,469 & [174,249)
Mononitrobenzamidoanisole,

O,N.C_H,.CO.NH.C H,.0.CH,; mw 272.25, N
10.29%. Three isomers are described in Beil 13,
390,391,522 & [288]

Benzamido-dinitroanisole,
CgH,.CO.NH.CH,(NO,),.0.CH,; mw 317.25, N
13.25%. Two isomers are described in Beil 13,394,
526 & (188)

Nitrobenzamido-nitroanisole, OZN.C5H4.CO.NI{-
C.H.(NO,).0.CH,; mw 317,25, N 13.25%. Three
stls 2 3 .
isomers are described in Beil 13,(186,187)
Nitrobenzamido-dinitroanisole, OZN.CSH4.CO.
NH.C¢H,(NO,),.0.CHy; mw 362.25, N 15.47%.
Four isomers ar= described in Beil 13,530 &
(188,189)
Benzamido-trinitroanisole, CgHy .CO.NH.CgH-
(NO,)3.0.CH, ; mw 362.25, N 15.47%. Two isom-
ers are described in Beil 13,(196,197)
Nitrobenzamidostrinitroanisoles, O,N.CgH,-CO-
NH.CSH(NOZ)S.O.CHS; mw 407.25, N 17.20%.
Three isomers are described in the literature:
4-(2'-Nitrobenzamido)-2,3,5+ trini tro-anisole,




ndls(from alc), mp 255°; sol in hot AcOH or alc;
nearly insol in benz, Can be prepd by heating
P-anisidine of 2-nitrobenzoic acid with nitric-
acid(d 1.52). Its expl props were not detd (Refs
1&2)

4-(3"-Niitrobenzamido )- 2,3, S-trinitro-anisole,
ndls(from MNB), mp 247°; sol in hot AcOH, alc
or acet; insol in benz or ligroin. Can be prepd
by heating p-aniside of 3-nitrobenzoic acid with
nitric acid(d 1.52) or by other methods. Its expl
props were not detd (Refs 1 & 2)
4'-(4"-Nitrobenzamido)-2,3,5-trini tro-anisole,
ndls(from 40% AcOH), mp 253°%; v sol in acet;
sol in HNO,(d 1.4); diffc sol in alc. Can be prepd
by heating the p-aniside of 4-nitrobenzoic acid
with nitric acid(d 1.52). Its expl props were not
detd

Refs: 1)Beill3,(196) 2)F.Reverdin,Ber 44,2364
=66(1911)

Note: Higher nitro derivs were not found in Beil
or in CA thru 1956

Benzamidobenzene. See Benzanilide

Benzamidophenol and Derivatives
Benzamidophenol or Benzoylaminophenol(called
Benzamino-phenol in Ger), C, H..CO.NH.C_.H,.OH;
mw 213.23, N 6.57%. Three isomers are described
in Beil 13,372,416,469,(115,165) & (174,249)
Mononitrobenzamidophenol, O,N.CgH,.CO.NH.-
C¢H,.OH; mw 258.23, N 10.85%. Four isomers are
described in Beil 13,372,373 & [469]
Benzamidomononitrophenol, CsHg.CO.NH.C H, -
(NOZ).OH; mw 258.23, N 10.85%. Two isomers
are described in Beil 13,390 & [ 195]
Benzamidodinitrophenol, C;Hy .CO.NH.C H -
(NOZ)Z.OH; mw 303.23, N 13.86%. Two isomers
are described in Beil 13,396 & 528
3,5:Dinitros44(3"snitrobenzamido)ephenol, O_N~
:CyH, .CO.NH.C, H,(NO, ), .OH; mw 348.23, N
16.09%. Wh ndls(from alc), mp 215.5". Was prepd
by treating O,N-bis(3-nitrobenzoyl)}(3,5-dinitro
-4-aminophenol) with cold Na hydroxide soln,

It is probably a mild expl
Refs: 1Beill3,530 2)R.Meldola & J.G.Hay,]CS
91,1479(1907)

5«(Benzamidotriazeno)stetrazole. Same as Benzoyl
-tetrazolyl-isotetrazene

Benzamiside. Same as Benzamidoanisole

Benzanilide and Derivatives
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Benzanilide; Phenylbenzamide or Ben zoylaniline
(called Benzasa ure-anilid in Ger), CgHg -NH.CO~
CgHg; mw 197.23, N 7.10%. is described in Beil
12,262,(199) & {152]

Nitrosobenzanilides, C 3H oN,0,; mw 226.23, N
12.38%. Two isomers are described in the lit-
erature: 2-Nitrosobenzanilide, C6H5.NH.CO.CG-
H,.NO, col crysts(from acet), mp 171°. Its prepn
and props are described in Beil 12,267 and
N-Nitrosobenzanilide, CgHg.N(NO).CO.C Hg;
ndls(from eth), mp 67°(Ref 2); 75-6°(Ref 3);

exp on heating; readily sol in eth; diffc sol in
alc. Can be obtd by shaking benzenediazonium
chloride with benzoylchloride and NaOH or by
other methods

Refs: 1)Beil 12,582 & [295] 2)A.Wohl,Ber 25,
3632(1892) 3)H.von Pechmann & L.Frobenius,
Ber 27,653(1894)

Mononitrobenzanilide, Cy3HyoN,053 mw 242,23,
N 11.57%. Three isomers are described in Beil

12, 692,704,720,(342) : [380,391]
Dinitrobenzanilide, C;;H N,Og; mw 287.23,

N 14.63%. Two isomers are described in Beil

12,268 & [153)

Benzdinitroanilide, (OzN)zcsHa.NH.CO.CGHS;
mw 287.23, N 14.63%. One isomer is described
in Beil 12,754 & [353]

Nitrobenzonitroanilides, OzN.C6H4.NH.CO.Cs-
H,.NO,; mw 287.23, N 14.63%. Seven isomers
are described in Beil 12,692,704,(342,347,352)

8& 3911 and one isomer is described by w.B.van
Horssen,Rec 55,252(1936) & CA 3015198‘9(1936)
Nitrobenzdinitroanilides, (OZN)ZCSH:_).NH.CO.-
C6H4.N02; mw 332.23, N 16.87%. Two isomers
are described in Beil 12, 754 & 755 and one iso-
mer is described by W.B.van Horssen,Rec 55,
249(1936) & CA 30,5198-9(1936)
Dinitrobenznitroanilide, OzN.CsH4.NH.COaC6H3-
(NO,). One isomer, the 3,5-dinitrobenz-(4’-nitro~
anilide), is described by W.B.van Horssen,Rec
55,252-3(1936) & CA 30,5198-9(1936)
Trinitrobenzanilide, CGHS.NH.CO.Cst(NOZ)S;
mw 332.23, N 16.87%. One isomer, the 2,4,G-tri-
nitro-, is described by I.Tanasescu & I.Nanu,Ber
728, 1092(1939) & CA 33,5827(1939)
Benztrinitroanilide, (OzN)aCst'NH°CO'CsHs;
mw 332.23, N 16.87%. One isomer, the Benz-2,4'~
6’-trinitroanilide, is described in the literature
Refs: 1)Beill2 [423] 2)W.Borsche,Ber 56B,
1940(1923) & CA 18,533(1924) 3)N.M.Cullinane
et al, JCS 1932,2364 & CA 26,5925-6(1932)
Dinitrobenzdinitroanilide, (O,N),C H,.NH.CO~




CeHy(NO,),; mw 377-23, N 18.57%. The isomer
3, 5-dinitrobenz-(2’,4’-dinitroanilide), pale yel
crysts(from AcOH), mp 213°; readily sol in acet
& warm AcOH; diffc sol in alc or benz; insol in
petr eth or chlf, can be ptepd by nitration of 3,-
s-dinitrobenzanilide with abs nitric acid at =15°.
Its expl props were not detd

Refs: 1)Beil- not found 2)W.B.van Horssen,Rec
55,251(1936) & CA 30,5198-9(1936)

Benzanilide-Diazonium Derivatives
lsBenzenilidesdsdiazonivmhydroxide or Benzamino-
benzene-4-diazoniumbydroxide [called 1-Benz-
amino-benzoldiazoniumhydroxyd~(4) or N-Benzoy!
-anilin-diazoniumhydroxyd-(4) in Ger], CgHg.CO-

{NH.C_H,.N(N).OH; mw 241.24, N 17.42%. This
compd is known only in the form of its salts, some
of which are expl, such as: Chloride, CHg .CO-
«NH.CH,.N,.Cl, col crysts, mp- dec ca 139%
readily sol in w or alc; insol in eth. It can be
obtd by treating N-benzoyl-p-phenylenediamine
hydrochloride with amyl nitrite in AcOH soln and
pptg the salt with eth; Perchlorate, CgHg.CO~
.NH.C6H4.N2.CIO4, col crysts(from w) which tum
yel on exposure to light; mp expl on heating, It
can be prepd by treating the chloride with KC10,
in warm aq soln and cooling the mixt to ppt the
perchlorate. This compd also expl on impact or
percussion

Other salts, such as the nitrite, acetate, carbon-
ate, theocyanate, picrate, etc, many of which dec
on heating, were also prepd and described by
Morgan et al(Refs 1, 2 & 3)
Refs: 1)Beil 16,604 2)G.T.Morgan & F M.Mickle-
wait,JCS 87,933(1905) 3)G.T.Morgan & M.Alcock,
JCS 95,1323(1909)
1<Benzanilides3snitrosdsdiazoniumchloride [called
3-Nitro-l-benzamino-benzol-diazoniumchlorid-(4)
or N-Benzoyl-3-nitro-anilin-diazoniumchlorid ia
Ger], CgHg.CO.NH.CgHy(NO,).(N).Cl; mw
304.69, N 18.39%; yel-wh lfts of the dihydrate,
mp expl mildly on heating. It was prepd by di-
azotizing N*-benzoyl-2-nitro-1,4-phenylenediamine
with NaNO,, + HCI (Refs 1 & 2)
Refs: 1)Beil 16,608 2)C.Bulow & E.Mann,Ber
30,984(1897)

Benzazide. See Benzoy!l Azide under Benzoic
Acid

Benzazimidol or Benzohydroxytriazole, See under
Benzotriazole and Derivatives ‘
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BENZENE AND DERIVATIVES
Benzene, Benzole, Phenylhydride, Cyclobexatrieng
Phene (called Benzol in Ger) (l:H=CH~’?H‘

CH=CH-CH’
mw 78.11, N 7.74%; col, vol, flam liq; mp 5.5°,
bp 80.1%, fl p 12°F, d 0.8794 at 20°; QB at 25°
(H,O liq) 789 kcal/mol; vap press 100mm at
26.1%; sl sol in w(0.6% at 20°); miscl in all
propns with alc, eth, acet ot glac AcOH; sol in
most org solvs. The vapors of benz are extremely
toxic and exposure may induce acute or chronic
poisoning. The max allowable concn for 8 hr ex-
posure is 35ppm ia air or 112g/m®. Its volatility
and flammability make it a potential fire hazard,
so great care must be exercized in its handling
and transportation. Air contg more than 1.3% benz
will propagate a flame; 1.4 to 8% in air(by vol) is
an expl mixt(Refs 4 & 8)

Benz(crude) is obtd comly by fractnl distn of
light oil, which in turn is formed as a by-product
in the high temp destructuve distn of coal; it is
obtd from coke oven gas, carburated water gas,
and by the cracking of gasoline under press and
elevtd temp(Ref 7)

Benz is the parent compd of a series of aromat-
ic hydrocarbons from which many of the most im=
port expls ate detived. Benz is an excellent solv
from which many expl intermediates can be prepd.
Its di-, tri=, and tetra- nitrocompds are expls
Refs: 1)Beil 5,179,(95) & [119] 2)Thorpe 1
(1937),667-75 3)USBurMinesBull 279,78(1939)
4)MfgChemAssocn,"Safety Data Sheet SD-2"(1946)
5)Kirk & Othmer 2(1948),420-42 6)T.E.Jordan,
*Vapor Pressure of Organic Compounds”, Inter-
science, NY(1954),Chapt 1,p 19 7)Faith,Keyes
& Clark(1957),138-46 8)Sax(1957),342-4
Benzene, Analytical Procedures. Benzene can be
detected by conversion to m-dinitrobenzene (using
for nitration equal vols of fuming nitric acid and
concd sulfuric acid) and subsequent identification
of the lacter compd(Refs 3 & 9).

_A Brit test for detection of benz in air involves

the absorption of the vapor in concd sulfuric acid
contg formaldehyde; an orange-brown color is pro-
duced even with traces of benz(Ref 9,p 525)
Elkins(Ref 10,p 283) describes the socalled per-
pitrite test, which consists of adding to a small
sample 2ml of ag Na nitrite soln & 2ml 2N sul-
furic acid, shaking, adding 2ml 3% hydrogen sul-
fide and shaking again. After waiting lmin, apel-
let of KOH is added and if benz is present 2 red
-brn coloration forms around the pellet

For the quantitative detn of benz many methods




have been proposed. One of the most accurate
methods is the Smyth modification of the m-dinitro-
benzene-reduction method, using titanous chloride
soln, This method is described in detail by Jacobs
(Ref 9,p 531-6) and briefly described here under
Dinitrobenzeae. A more rapid but less accurate
method is the m-dinitrobenzene-butanone method
described in Refs 4 & 5 and in Ref 9.pp 527-29.
Its modifi cations are described in Ref 9,pp 529-31
(See also Ref 7). Still another but less accurate
method, which is simple and may be performed in
the field, is the oxidation method in the presence
of hydrogen peroxide and iron salts. This method
is described by Cook & Kicklen(Ref 2) and by

Jacobs(Ref 9,pp 537-9)

According to Elkins(Ref 10,p 283), the amt of
benz can be estimated approx from the refractive
index of the fraction of distillate contg benz. The
method is applicable if only hydrocarbons are
present

A microcolorimetric method for detn of benz in
air is described by Elkins(Ref 10,pp 284-6) (see
also Ref 8). Detn of benz in urine is described
in Ref 10,p 369
Refs: 1)Beil 5, 196,(106-7) & [145-6] 2)W.A.Cook
& J.B.Ficklen, IEC,AnalEd 4,406(1932) 3)W.P.
Yant et al, USBurMisiesReptlnvest RI 3282(1935)
4)H.H.Schrenck et al, USBurMinesRI 3287(1935)
5)S.J.Pearce et al, USBurMinesRI 3302(1936)
6)W.P.Yant et al, USBurMinesRI 3323(1936) 7)R.H.
Dolin,JEC,AnalEd 15,242(1943) 8)H.D.Baernstein,
IEC,AnalEd 15,251(1943) (Photometric determin-
ation of benzene, toluene and their nitro deriva-
tives) 9)Jacobs(2949),524-39 10)Elkins(1950),
282-6 & 369

Azido and Azidonitro Derivatives of Benzene
Azidobenzene(called Azidobenzol, Triazobenzol,
Phenylazid or Diazobenzolimid in Ger), CsHs'Ns;
mw 119,12, N 35.28%; pale yel oil with odor like
bitter almond; mp expl on distn at normal press;
thermochem props(Ref 5); sl sol in alc or eth; in~
sol in w. Many methods of prepn are listed in Ref
1. Treatment with AlCl,, in absence of solv, re-
sults in an expin(Ref 4)

Refs: 1)Beil 5, 276,(141) & [207] 2)O.Turek,
Chim & Ind(Paris), Special No, 833-7(June 1933)
& CA 28,750(1934) 3)R.O.l.indsay & C.F.H.Allen,

Qunrk 29 0401040 o, A 2L 7011042 Orp
UIg OYNUl &&ky JOUTO\1/3L) X i3 Oy D7\ AT2L)y VIE

Synth Coll Vol 3, 710-11(1955) 4)W.Borsche &

Walkn Cham Rar 82 260-271040) 8 A 44 1101

H oX1anil, LM O U&y 40U A5T30) KX i FFyiiva
(1950) S)P.Gray & T.C.Waddington, PrRoySoc
235A, 481(1956) & CA 50, 15203(1956)
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Diazidobenzene, N;.CgH,.N,; mw 160.14, N
52.48%. T'wo isomers are described in the lit~
erature: 1,3-Diazidobenzene, yel ndls, mp 5°,
dec on steam bath; dec in concd H,SO, with
the appearance of flame and a sl deton. It was
prepd by treating a soln of m-phenylenediamine
in 50% H,SO, with NaN, and diazotizing with
NaN,(Refs 1 & 4). Kleinfeller(Ref 5) reported
that the action of m-CeH‘..(N:_,);2 upon BngCfC-
MgBr gave an amor yel compd, C_H.N,, which
exploded on heating and 1,4-Diazidobenzene,
It yel tablets(from eth), mp 83°, expl extremely
violently on heating; readily dec by heating on
steam bath; readily sol in eth or chlf; diffc sol
in alc; insol in w. It was prepd from p-amino-
azidobenzene by diazotization, conversion to
the diazoperbromide and thence to the diazido
comp(Refs 2 & 3). Also see Ref 6
Refs: 1)Beil 5,279 & [209] 2)Beil 5,279
3)0.Silberrad & B.J.Smart,JCS891,171(1906)
4)M.0O.Forster & H.E.Fierz,JCS 91 11,1953(1907)
5)H.Kleinfeller,, JPraktChem 119,61-73(1928) &
CA 22,2566(1928) 6)S.Maffei & L.Coda,Gazz 85,
1300-3(1955) & CA 50,9330(1956)
Azidomononitrobenzene, ON.C.H,.N ; mw 164.12
N 34.14%. Three isomers (all explosive) are de-
scribed in the literature: l-Azido-2-nitrobenzene,
yel ndls(from benz+alc); mp 51-3%; readily sol in
alc, glac AcOH or benz; sol in eth. Its prepn is
given in Refs 1 3 & 4); 1-Azido-2-nitrobenzene,
col ndis{from dii aic}, mp 52-50, dec by heating
on steam bath; readily sol in alc, eth, benz, or
CS,, insol in w. Its prepn is given in Ref 15 1
-Azido-4-nitro-benzene, col lfts(from dil alc),
mp 71-4°, dec by heating on steam bath; v read-
ily sol in hot alc, eth, benz, glac AcOH or C di-
sulfide; diffc sol in cold w. Its prepn is given in
Ref 2
Refs: 3
3)P.A.S.Smith & J.H.Boyer, Org Synth 31, 14-16
(1951) 4)S.Maffei & L.Coda,Gazz 85,1300-3
(1955) & CA 50,9330(1956)
Azidodinitrobenzene, (O,N),C¢H,.Ng, mw 209.12,
N 33.49%. Only the 1-Azido-2,4-dinitro-benzene
is described in the literature; it yel, almost col
ndls(from dil AcOH), mp 57-8° & 65-9° explodes
on heating rapidly; readily sol in most solvs; in-
sol in w. Its prepn and other props are given in
Refs 1 & 2

McNutt(Ref 3) used the P salt with BalNO, ),

as a priming compon mixt, and instead of the Pb

salt, he proposed alk & alkaline earth salts of
azidodinitrobenzene with LA, Ba(NO,),, Sb,S,

1 B 979 2\Reil B 279
L)DCI.J. Wy L /O LJOCILL Wyl Oy




Pb sulfocyanate & ground glass as priming com-
pas (Ref 6). McNutt(Ref 4) also prepd priming
mixts contg the Pb salt & Ag tetracene, and azido-
dinitrobenzene with basic LSt and other ingred-
ients such as BaK nitrate double salt, Sb,S,,

Ca sililicide & ground glass(Ref 5). Kelson(Ref
7) patented the use of the K salt as an ingredient
of priming compns in conjuction with MF, Pb
hypophosphite, K,Ba(NO,), & Sb,S,

Refs: 1)Beil 5,279 & [209] 2)G.Powell,JACS
51,2438(1929) 3)J.McNutt,USP 1906394(1933) &
CA 27,3612(1933) 4)].D.McNutt,USP 1930653
(1933) & CA 28, 328(1934) 5)].D.McNute,USP
2002960(1935) & CA 29,4944(1935) 6)].D.McNutt,
USP 2005197(1935) & CA 29,5274(1935); BritP
432096(1935) & CA 30,618(1936) 7)V.J.Kelson,
Australian P104189(1938) & CA 32, 8782(1938)
1+Azidos2,4,6etrinitrosbenzene or Picrylazide
(called 2.4.6~Trinitro-diazobenzolimid or P ikryl-
azid in Ger), (O,‘,‘N)scst.Na, mw 254.12, N
33.07%; vel prisms(from abs alc), mp 89-93°
(dec); sol in alc, benz, or chlf; insol in ligroin

or petr eth. One method of prepn is by reacting
equi-molar quants of picryl chloride with NaN,

in aq alc soln. Other methods of prepn and props
are given in Refs 1, 2, 3 & 4

This compound is more sensitive to impact
than tetryl; it detonates on si impact. It is an
expl more powerful and brisant than TNT (power
139% & brisance 132% TNT). It is unstable and
loses N when heated
Refs: 1)Beil 5,279,(144) & [209] 2)E.Schrader,
Ber 50, 777(1917) .3)H.Rachsburg, GerP 341961
(1921) 4)A.Korczynski & St.Namyslowski, Bull
Fr 35, 1186-94(1924) & CA 19,644(1925)
1,3(or 4,6)~Diazido-4,6(or 1,3) dinitro~benzene,
(O;N),CeH,(Ny),, mw 250.14, N 44.80%. Yel
pltlts, mp 78°; expl violently when heated a-
bove the mp. Was prepd by treating dinitrodi-
chlorobenzene with Na azide in mixt of acetone,
alc & w (Ref 3)

McNutt (Ref 2) considered a mixt of diazido-
dinitrobenzene and tetracene with Ba(NO,),,
Sb,S4,PbO, & ground glass as a suitable prim~
ing mixt for small arms
Refs: 1)Beil-not found 2)J.D.McNutt,USP
2009556(1935) & CA 29,6429-30(1935) 3)R.]J.
Gaughran et al, JACS 76, 2235(1954) & CA 49,
6238(1955)
1,3:Diazidos2,4,6¢trinitrosbenzene or Picryldiazide,
(O N);CgH(N,),, mw 295.14, N 42.72%, OB to
CO,-35.2%; yel crysts, mp 92°. Was prepd by
heatmg a soln of picryl dichloride with Na azide.
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It is an extremely sensitive expl

Refs: 1)Beil- not found 2)Blatt,OSRD 2014(1944),
listed under Nitro Compounds
1,3,5:Triazidos2,4«dinitrosbenzene, (O 2N),CgH-
(Ng)yy mw 291,16, N 52. 93%, OB to CO, -46.7%.
Crysts(from alc), mp 116-7%dec); compd turns
brn at 50° and becomes semi-lig; insol in w; sol
in acet or boiling alc, sl sol in cold alc. A comp
prepd by Friederich and called “dinitrotriazido-
benzene”, without identifying the position ofthe
groups, was probably the same as the 1,3,5-tri-
azido-2,4-dinitrobenzene which was later prepd
by Turek(Ref 3) by refluxing dinitro-dichloro- or
tribromo-benzene in aq acetone with alc Na azide.
Friederich(Ref 2) proposed the use of his compd
as an expl chge alone or with other ingredients
in percussion caps, detonators, etc

Refs: 1)Beil- not found 2)W.Friederich,GerP
531253(1931) & CA 25,5565(1931) 3)O.Turek,
Chim&Ind Special No, pp 883-7(1933) & CA 28,
750(1934)

1,3,5TRIAZIDO+2,4,6s TRINITROsBENZ ENE or
2,4,6¢Trinitros1,3,5triazidosbenzene (abbr as
TATNB or TNTAB), (O 2N)3Cg(Nj)y; mw 336.16,

N 50.00%, OB to CO, -28.6%. Grn-yel crysts, mp
131° (dec with formn of hexanitrobenzene); crystal
d 1.805; pressed d at 42000p51 1.75, at 3000kg/cm?®
1.7509 and at 5000kg/cm?® 1.7526 (Ref Ga); QY 840
kcal/mol(Ref 4b); 2554cal/g(Ref 8); readily sol in
acet; mod sol in chlf; sl sol in alc and insol in w.
It is non-hygroscopic and does not attack iron,steel,
copper or brass. On exposure to light, its color
deepens. No change took place in 3 years storage
of TNTAB under water(Ref 6a)

It was first prepd in 1923 by Turek on treating
2,4,6-trichloro-1,3,5=trinitrobenzene with an alkali
azide in alc, acet or w soln. It can be obtained
also from aniline by chlorination to sym-trichloro-
aniline, followed by diazotization, treatment with
alc to give symetrichlorobenzene, nitration with
mixed nitric-sulfuric acid to trinitrotrichloro-
benzene and finally treatment with an alc soln of
Na azide(Refs 3,5,6a & 8)

Properties of TATNB. When ignited in the open,
it burns rapidly with a dazzling blue flame, When
dead-pressed(ca 3000kg/cm?), it either burns
when ignited or puffs weakly(Ret 6a). When con-
fined(even slightly, as in detonators) it expl
when heated in a flame. A violent deton takes
place when TATNB, compressed in a metal tube,
is heated

Behavior Toward Metals was detd by Ficheroulle




& Kovache(Ref 6¢,p 15); Burning Rate 0.65cm/sec
(Ref 6b); DeadPressed ca 42000 psi, d 1.75(Ref
8); Brisance by Plate Punching Test is ca 158%
TNT(Ref 6a); Explosion Temperature 150°(10secs)
(Ref 8); Figure of Insensitiveness(Fl). See under
Impact Sensitiveness; Friction Sensitiveness. Al-
though reported in some literature as “relatively
insensitive”, it is not always true as the experi-
ence at PicArsn has shown. When a crystsample
of TATNB was carefully diminuted to 50-100(US
Std Sieve) in a flat agate mortar using a very
small portion at a time(ca 0.2g), one of the por-
tions vigorously detonated with evoln of flame.
No detons took place wher a hardwood mortar

and pestle were substituted; Hygroscopicity:
practically non-hygroscopic(Refs 6a,6¢c & 8);
Ignitability of Compressed Pellets was studied
by Schmitt(Ref 6); Impact Sensitiveness:F1 6%PA;
Wohler Apparatus 60% positive at 30cm vs 7.5cm
for MF; BurMines App, 2kg wt 25cm(Refs Ga &

8) (see also Ref 6¢); Initiating Action: 1.0g of
commercial TNT compressed at 500kg/cm? re-
quired 0.02g TATNB(compressed at 300kg/cm29
for complete deton, while only 0.01g is required
to deton 1.0g of Tetryl(Ref 6a); Power by Trauzl
Test: 179% TNT at d 1.0; 152%PA and 90%PETN
(Ref Ga); Sand Test Value- not found; Solubility
in various solvents was detd by Ficheroulle &
Kovache(Ref 6e,p 15); T hermal Decomposition
was studied by Turek(Ref 4) and then by Yoffe
(Ref 7); T bermal Stability. It is faitly stable at
below the mp, but when melted it is converted

to hexanitrosobenzene; Uses: Turek(Ref 2) pat-
ented the use of TATNB as a primary expl. It can
be press-loaded at ca 3000kg/cm *(Ref Ga). SFM-
CTG, FrP 893941(1944) & CA 47, 8374, patented
its use as a component of priming compns Fiche-
roulle & Kovache (Ref 6¢) examined its props

for use in priming compns

Refs: 1)Beil- not found 2)0.Turek,BritP 298629
and 298981(1927) & CA 23, 3101(1929); GerP
498050(1927) & GerP 494289(1928), CA 24,2886
& 3904(1930) 3)0.Turek,Chim&Ind(P aris) 26,781
(125T)X1931) & CA 26,848(1932);PicArsn Transla-
tion No 70 by H.Voos(1960); Chim & Ind 29,883
(1933) 4)0.Turek, Chim & Ind Special No,pp 883-
7(1933) & CA 28,750(1934) 4a)Stettbacher(1933),
329 4b)A.Schmidt,SS 29,263(1934) 5)Davis(1943),
436 6)R.Schmitt,SS 38,133(1943) & CA 38,2822-3
(1944) 6a)Blatt,OSRD 2014(1944) Gb)A.F.Belya-
ev & A.E. Belyaeva,DoklAkadN 52,503(1946) &
56,491(1947); CA 41,4310(1947) & 44,8109(1950)
6¢)H.Ficheroulle & A.Kovache,MP 31,15-16 & 26
(1949) & CA 46,11687(1952) 7)A.D.Yoffe,PrRoy-
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Soc 208A,188(1951) & CA 46,5845(1952) 7a)Stett-
bacher,Polvoras (1952) 8)PATR 1740,Rev 1(1958),
340-3, & OrdCorpsPamphlet ORDP 20-177(1960),
283-5

AzidosHalogen Derivatives of Benzene
Azidoiodosobenzene, N;.CH,.I0; mw 261.02, N
16.10%. Three isomers are described in the litera-
ture: 1-Azido-2-iodoso-benzene, softens ca 85°,
mp 90-100%(dec) (Ref 1) 1-Azido-3-iodosobenzene,
yel amor mass, mp-expl ca 125° and its Formate,
expl ca 78°(Ref 2); and 1-Azido-4-iodosobenzene,
expl on heating to 130° or on contact with concd
HNO, or concd H_SO,; its Chremate, a dk-red
mass, expl by friction or heating to 71°; and its
Formate, expl ca 85°(Ref 2). The prepn and oth-
er props of these iodoso-azido compds are given
in the Refs
Refs: 1)Beil 5,(142) 2)Beil 5,(143) 3)M.D.Forster
& J.H.Schaeppi, JCS 101 1I,1362-3(1912)
Azidoiodoxybenzene, N .C H,.10,; mw 277.02,

N 15.17%. Three isomers are described in the
literature: I-Azido-2-iodoxy-benzene, brownish
ndls(from glac AcOH), expl violently by friction
or on heating to 157°(Ret 1); 1.-Azido-3-iodoxy
-benzene, brownish ndls(from w or glac AcOH);
expl ca 175-80°(Ref 2) and 1-Azido-4-iodoxy=ben-
zene, crysts which rapidly become brown, expl
ca 170° or on contact with concd H,S0,(Ref 2)
Ref: 1)Beil 5,(142) 2)Beil 5,(143) 3)M.O.
Forster & J.H.Schaeppi,JCS 101 II, 1365(1912)
1sAzidos2,4edichlorosbenzene, N,.C,H,Cl,; mw
188.02, N 22.35%; yellowish ndls(from alc) or
prisms(from acet or benz), mp 51-4°(dec at 160°
on prolonged heating); sol in alc, benz, eth, chlf
or petr eth; insol in w. This compd expl on rapid
heating or by strong impact, generating much
smoke, and when completely dry, it expl on heat-
ing below its mp. The prepn and other props are
given in Beil 5, [208]

Nitroso and Nitronitroso Derivatives of Benzene
Nitrosobenzene, CgHg.NO; mw 107.11, N 13.08%;
col crysts(from alc+eth), mp 67.5-8° to an emerald
-grn liq; readily sol in nearly all solvs with the
solns immedy turning an emerald-grn color. Many
methods are known for the prepn of nitrosoben-
zene but the principal ones are by the oxidn of
the amine and of the N-substituted hydroxyl-
amine. Various other props and chemical re-
actions of nitrosobenzene are described inBeil
5,230,(123) & [169]

Dinitrosobenzene, CsH,(NO),; mw 136.11, N




20.58%. Two isomers are described in the ljt-
erature: I,3-Dinitrosobenzene, yel crysts(from
alc+eth), mp 146.5%; readily sol in alc, benz or
hot glac AcOH; mod sol in ligroin; diffc sol in
eth; insol in w. The melted mass and the solas
are colored grn(Ref 1)
1,4-Dinitrosobenzene, dk-yel, mp- at 184° begins
to turn brn and at 245°, compd is completely
darkened; dec at temp of steam bath; diffc sol
in most org solvs(Ref 2). The prepn of the di-
nitroso compds is given in the Refs
Refs: 1)Beil 5, 232 2)Beil 5,[171]
Hexanitrosobenzene, ON.C-C(NO)=$.NO s mw
N.C-C(NOx=C.NO
252.14, N 33,35%; crysts mp 195%; was claimed
to be obtd by Turek(Ref 2) when sym-=trinitrotri-
azidobenzene(qv) was heated above 131° in xy-
lene. According to Blatt(Ref 3), this compd has
an Impact Sensitiveness,FI, 26% PA; a Lead
Block Expansion value 178%PA, and, although
not a primary expl, it is equal to Tetryl as a
booster, This compd is not listed in CA indices
Refs: 1)Beil- not found 2)0.Turek,Chim& Ind
(Paris) 26,785(129T Xfootnote X1931) & CA 26,
848(1932) 3)Blatt,OSRD 2014(1944)
Mononitronitrosobenzene, O,N.C,H,.NO; mw
152.11, N 18.42%. Three isomers are described
in the literature: 2-Nitro-I-nitrosobenzene, yel
-wh crysts(from et acet or acet), mp 126-126.5°,
turns grn at ca 120%; readily sol in hot chlf, hot
benz or hot acet; mod sol in hot alc or hot ligroin;
diffc sol in eth and nearly insol in petr eth or w.
The solns are colored intensively grn(Ref 1);
3«Nitroel-nitrosobenzene, col ndls, mp 89.5-9 1°
to a gen lig; readily sol in hot alc, chlf, acet or
glac AcOH; diffc sol in eth; almost insol in petr
eth(Ref 2); 4-Nitro-l-nitrosobenzene, It yel ndls
(from alc), mp 118-9-119° to a_gen liq; readily
sol with a grn color in benz, chlf, glac AcOH,
acet or hot alc; mod sol in ligroin; diffc sol in
eth; nearly insol in w(Ref 3). The ‘mononitro~
nitrosobenzenes are volat at the temp of a steam
bath. Their prepn is given in the Refs
Refs: 1)Beil 5,256 2)Beil 5,257 & [192] 3)Beil
5,257 &[192-3]
2,4sDinitros lenitrosobenzene, (O,N),C H,.NO;
mw 197.11, N 21.32%; dk-yel ndls(from glac
AcOH), mp 133° to a dk-grn liq; sol in warm
~ alc, glac AcOH or benz with a gm=-colored soln;
dec in warm NaOH soln. Can be prepd by treat-
ing B-[2,4-dinitrophenyl] - hydroxylamine with
cold chromic acetate(Refs 1 & 3)
Friederich(Ref 2) patented the use of the
Basic Pb salt of dinitronitrosobenzene as a
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component of primary compns

Refs: 1)Beil 5, [202] 2)W.Friederich,BritP
192830(1921) & JSCI 42,332A(1923) 3)W.Borsche,
Ber 56,1498(1923)
2,4,6-Trinifro‘l-nitrosobenzene,(OZN)3C6H2.No;
mw 242.11, N 23.14%; gro-yel lfts(from glac Ac~
OH), mp 198°; dec on contact with concd HNO,.
Can be prepd by oxidn of 2,4,6-trinitrophenyl
hydroxylamine with Cr trioxide in AcOH soln
(Refs 1 & 2). Its expl props were not investigated
Refs: 1)Beil 5,276 2)R.Nietzki & R.Dietschy,
Ber 34,59(1901)

Dinitrodinitroscbenzene, (O;N),C H,(NO),; mw
226.11, N 24.78%. The 4,6-Dinitro.1-2-dinitroso-
benzene is the only isomer described in the lit-

“erature: crysts(from alc), mp 172°, dec by ex-

posure to light. This compd appears to have been
first prepd by Rathsburg(Ref 3) and later by
Korczyiski & Namyslowski(Ref 4) by heating
picryl chloride in alc at 100° with aq NaN,.
Rathsburg(Ref 3) called this compd I,3- dzmtro 4
5-dinitrosobenzene and prepd its K, Na and Pb
salts which were proposed for use in detonators.
Mixts suitable as a top(primary) chge in detona-
tors consisted of the K salt of dinitrodinitroso-
benzene and the diffc sol salts of hydrazoic
acid, tetrazole derivs, etc(Ref 2). Boyer &
Schoen(Ref 6) studied the reduction and other
reactions of this compd which they called 1,5-di-
nitro=2, 3-dinitrosobenzene. Blatt(Ref 5) lists
this compd as 1, 3-dinitro-4, 5-dinitrosobenzene
Refs: 1)Beil- not found 2)H.Rathsburg,BritP
177744(1921); CA 16,339%1922) & JSCI 41,441A
(1922) 3)H.Rathsburg,BritP 190844(1921); CA
17,2960(1923) &]JSCI 42,332A(1923) 4)A.
Korczynski & St.Namyslowski,BullFr 35,1186
-94(1924) & CA 19,644(1925) 5)Blatt,OSRD
2014(1944) 6)J.H.Boyer & W.Schoen, JACS 78,
423-5(1956) & CA 50,13017(1956)

Note: Compare with info on Dinitrobenzofuroxan
under Benzofuroxan and Derivatives

NitrosDerivatives of Benzene
Mononitrobenzene{MNB) or Qil of Mirbane(called
Nitrobenzol or Mirbandl in Ger), C eHg-NO,; mw
123.11, N 11.38%; It yel oil, mp 5.6-5.7°, bp 210°
-9°, vap press 0,262 mm Hg at 20°(Ref 10),
1.205 at 18°%; QP 740kcal/mol(Ref 3) or 6033
cal/g(Ref 5); readily sol in alc, eth or benz; sl
sol in w(0.19% at 20°), MNB is toxic and its
MAC in air is 1ppm or Smg per m® of air(Ref 11).
It represents a moderate expln hazard when ex-
posed to heat or flame(Ref 11). Its thermal de-
compn was studied by Condit & Haynor(Ref 8)




MNB was first prepd in 1827 by Mitscherlich
on treating benz with fuming nitric acid. A bet-
ter way is to nitrate benz with mixed nitric-sul-
furic acid(Refs 1 & 4). Details of a lab procedure
are given by Davis(Ref 7)

The expl value of MNB is very low but when
mixed with oxidizing agents, such as nitric acid
ot nitrogen peroxide, it produces very powerful
expls(see Sprengel Explosives, Helhofite, etc).
It has been reported(Ref 9) that Al chloride
added to MNB contg 5% phenol caused such a
rise in temp that the mixt exploded. During WWI
some airplane bombs contd two compartments
separated by a thin partition; one compartment
contd MNB and the second contd liq nitrogen
peroxide. On impact with the ground the parti-
tion broke and the two ligs mixed, forming an
extremely powerful expl which was detonated
by a fuze. As early as 1881, Turpin proposed a
shell using MNT & liq N, O, in separate com=
artments(Ref 3a).During WWII, Roth(Ref 6) in
Germany, proposed a mixt of equal proprns of
MNB, NG & TeNMe. This mixt possessed 117%
the power of NG, according to Trauzl Test te-
sults. Another mixt, consisting of 22.5 MNB
and 77.5% TeNMe, had the following character-
istics: d 1,68, Power- 117%NG or about equal
to PETN, Sensitivity to Impact- same as for
NG, and Vel of Deton- (max) 7700m/sec at d
1.68(Ref 6)

Peters(Ref 2) patented a blasting expl con-
sisting of MNB 4, AN 75, nitrated potato meal
20 & asphalt 1% (See also Anilithe Voll,pA442-R)
Refs: 1)Beil 5,233,(124) & [171] 2)G.M.Peters,
USP 1048578(1912) & CA 7,703(1913) 2a)Mar-
shall 1(1917),253 2b)Colver(1918),117-137
3)W.E.Garner & C.L.Abernethy,PrRoySoc 99A,
213-35(1921) & CA 15,3748(1921) 3a)Marshall
3 (1932), 51, 71, 99 & 176 4)Stettbacher(1933),
255-6 5)A.Schmidt,SS 29,262(1934) & CA 29,
3841(1935) 6)].F.Roth,SS 36,4, 28 & 52(1941)
& CA 35,5317(1941) 7)Davis(1943),133 8)P.C.
Condit & R.L.Haynor,IEC 41,1700-4(1949) &
CA 43,9045(1949) 9)Anon,C&EN 31,4915(1953)
& CA 48,1684(1954) 10)T.E.Jordan,"Vapor Pres~
sure of Organic Compounds”, Interscience,NY
(1954),Chapt 7,pp181 & 194 11)Sax(1957),944
12)E.Leclerc & F.Devlaminck,BullCentreBelge-
EtudeDocEaux(Liége), No 14,246(1951/1V)
(Toxicity of MNB and DNB’s found in the waste
waters of expl plants)

DINITROBENZENE (DNB)Called Dinitrobenzol
in Ger) CgH,(NO,),; mw 168.11, N 16.67%, OB
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to CO, -95.2%. Three isomers, o-(or 1,2-), m=(or
1,3=) and p=(or 1,4-), can be obtd on nitration of
MNB but in accordance with the Crum-Brown-Gib=~
son rule the substitution of the second NO, group
takes place chiefly in the meta position; hence
only small quants of the ortho and para DNB are
found in the coml product:

Orthos or 1,2:Dinitrobenzene (1,2DNB), col
monocl prisms, ndls(from w or AcOH), tablets
(from alc, benz or chlf); mp 117-8°, expl when
heated in a test tube to 472°, bp 319° at 774mm
Hg, d 1.59 at 18°, QP 703kcal/mol(Ref 7) or QY
4194cal/g(Ref 14); very sol in chlf or et acet;

sol in benz(5.7% at 18°); sl sol in alc(1.9% at
210), and diffc sol in w(0.01% in cold w). This
compd can be steam distd. 1,2-DNB appears to
have been known since ca 1874 and can be prepd
by nitration of benzene(or MNB) or by the re-
action of o-nitroaniline nitrate with Cu sulfate
and Na nitrate. Other methods of prepn are given
in Ref 1. Ortho-DNB is usually present in coml
DNB but the principle constituent is 1,3- or meta
-DNB. For toxicity see Ref 29

Metae or 1,3«Dinitrobenzene (1,3sDNB); col rhmb
crysts, mp 88-91°, expl when heated to 580°, bp
302° at 770.5mm Hg, vap press L.Imm Hg at 110°
(Ref 27), d 1.57 at 20°, QP 699.8kcal/mol(Ref 7)
or Qz 4155cal/g(Refs 11 & 14); sol in benz(39.5%
at 18°) or in abs alc(3.3% at 20°); sl sol in cold
w, chlf or et acet; can be steam-distd. According
to Colver(1918),p 18, it was first prepd in 1834
by Mitscherlich, but the earliest Ref in Beil 5,
528, is the paper of Deville(ca 1840). Meta-DNB
can be prepd by nitration with mixed nitric-sul-
furic acid of either MNB or benz. Details of prepn
are given by Stettbacher(Ref 12) and the lab prepn
by Davis(Ref 21). Other methods of prepn and
props are described in Refs 2,6,15 & 16. A com~
prehensive description of numerous additive
products of 1,3-DNB is reported by Karvé & Sud-
borough (Ref 8) and by Khaishbashev & Gromova
(Ref 26). The hydroxylamine Na methylate salt,
CeHgOgN, Na,, lt red crysts, expl mildly on heat-
ing or on contact with w (Ref 40,p 2537)

Parae or 1,4sDinitrobenzene (1,4¢DNB), col mono-
clinic prisms, ndls(from alc), mp 173.5-174%; can
be heated in a closed test tube to 360° without
decompn; bp 299° at 777mm Hg, vap press 1.6mm
Hg at 110°(Ref 27), d 1.625 at 18°, QP 692.9kcal/
mol(Ref 25) or QY 4146cal/g(Ref 14); sol in eth;
sl sol in w or alc; can be steam distilled. Para
-DNB appears to have been known since 1874
(Rinne & Zincke), when it was obtd in small
quants by nitration of benz. It can be prepd in




75% yield from penitroaniline, Amm persulfate
and H,SO, inthe presence of AgNO,. Other
methods of prepn are given in Refs 3 & 20. Para
-DNB is present in small quants in coml DNB,
The Na salt, C6H4O4N2Na2, red crysts, deton
mildly when heated(Ref 4a,p 2529)

DNB, Commercial, vel oil, mp ca 85°, consists
of about 93.5% m~DNB, 6.4% o-DNB and 0.1%
p-DNB(Ref 15). A method of separating isomeric
DNB’s to obtain pure m*DNB has been patented
by Coward(Ref 17). DNB is a HE which is ex-
tremely toxic having an effect similar to that of
TNT. It is absotbed thru the lungs and di-
gestive tract and may effect vision heart action
and nervous reflexes(Refs 9,15 & 23). Several
cases of intoxication in ammo plants from ex-
posure to DNB causing methemoglobinemia

have been reported(Ref 24). Because of its
toxicity, the use of DNB was forbidden in France

(Ref 15) and it was replaced in expl compns by
DNT. The toxicity of DNB has also been ex-
amined and described by other investigators
(Refs 19 & 28)

Explosive Properties of DNB (Refs 4,5,13 & 22):
Ballistic Strength, 88% TNT; Brisance by Sand
Test, 32g sand crushed vs 43g for TNT or ca 82%
TNT; by Copper Block Compression Test ca 80%
TNT; Explosion Temperature, does not deton
from exposure to keat up to 360°; Heat of Com-
bustion, Q‘c' 698kcal/mol or 4160cal/g; Heat of
Explosion, QF 870cal/g; Impact S ensitivity,

18" vs 14” for TNT, Pic Arsn App with 2-kg wt
or ca 135% TNT ; Power by Trauzl Test, 85%
TNT; Rifle Bull et Sensitivity, no detonations
from impact of a cal 0.30 bullet fired at 90ft;
Stability, completely stable and does not attack
metals; Temperature Deve lope d on Explosion,
2500°%; Velocity of Detonation, ca 6100m/sec

at d 1.50

Uses. DNB was used extensively by the Ger-
mans during WWI, mostly in admixture with TNT.
It was claimed that such mixts were nearly as
powerful as TNT alone(Refs 10,23 & 30). Its

use in France was prohibited by the Commission
des Substances Explosives because of itstoxici=
ty. Dinitrotoluene was used instead of DNB(Ref
15). Due to the shortage of TNT in Germany dur-
ing WWII, DNB was again used extensively alone
or in admixt with AN, RDX, Hexanitrodipheayl~
amine and other expls. DNB acted to desensitize
other expls and it made some mixts suitable for
cast loading. German Amatol type Fillers No 52
and 52A using DNB, AN and other additives, are
listed in Ref 30
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The Japanese also used DNB in some compos-
ite expls, such as ShSbenyaku ot Anbenyaku
(Ref 23). DNB has also been used as a constitu~
ent of some com! expls together with other aromat-
ic nitrocompds and AN or K perchlorate(see Bel-
lite, Perdite and Roburite), and in some dynamites
to lower the fr p of NG(Ref 18). When used alone,
DNB reqd a large amt of booster chge to effect
its detonation (Ref 6)

The Russians used DNB quite extensively
either straight(for cast-loading) or in mixts with
other substances, such as AN (in Bellites), PA,
TNX, TNT, etc. The K-1 Splav (K Cast Mixture)
used during WWII for filling some cast-iron land
mines consisted of DNB 30 & TNT 70%(Ref 23a)
Refs: 1)Beil 5,257,(135) & [193] 2)Beil 5,258,
(135) & [193] 3)Beil 5,261,(136) & [195]

4)W. will,SS 1,209(1906) 4a)].Meisenheimer &
E.Patzig,Ber 39,2529 & 2537(1906) & JCS 90 I,

642 & 653(1906) 5)H.Kast,SS 8,174(1913)
G)Marshall 1(1917),256 6a)Colver(1918),138-145
7)W.E.Garner & C.A.Abernethy, PrRoySoc 99A,
213/35(1921) & CA 15,3748(1921) 8)D.D.Karvé

& J.J.Sudborough,JIndInstSci 4,159-76(1921) &

CA 16,65(1922) 9)].Seukowsky,SS 18,14-6(1923)
10)(?) Biilov,SS 23,170(1928) 11)W.H.Rinkenbach,
JACS 52,116(1930) 12)Stettbacher (1933),20,

257-8 & 363 13)L.Wahler & O.Wenzelberg,Ang
Chem 46, 173(1933) & CA 27,2579(1933) 14)A.
Schmidt,SS 29,262(1934) 15)Pepin Lehalleur
(1935),161-2 16)Vennin,Burlot & Lécorché(1932),
409 17)H.W.Coward,USP 2040123(1936) & CA 30,
4512(1936) 18)Thorpe 4(1940),465 19)W.F.von
Oettingen,USPubHealthServBull 271(1941),94-103

& CA 36,4596(1942) 20)OrgSynth Col Vol 2(1943),
225 21)Davis(1943), 133-4 22)Blatt,OSRD 2014
(1944) 23)All&EnExpl(1946), 111 & 157 23a)
Schilling(1946),240 24)M.Glahn & P.Schack-Schou,
NordiskMedicin(Stockholm) 36,2135-6(1947) & CA
42,4756(1948) 25)].L.Franklin,JEC 41,1070(1949)
26)0.K.Khaishbashev & V.E.Gromova,lzvestSektora-
Fiz-KhimAnal,InstObshchei i NeorgKhimAkadNauk
17,144-8(1949) & CA 45,2762(1951) 27)T.E.Jordan,
“Vapor Pressure of Organic Compounds™, Inter-
science,NY(1954),Chapt 7,181 & 193-4 and Plates
14 & 16 28)?) Kiese,Explosivst 1954,24 29)Sax
(1957),629 30)PATR 2510 (PB No 161270)1958),
pp Ger 36-R & 47-R 31)E.Leclerc & F.Devlaminck
BullCentreBelge-EtudeDocEaux(Liége),No 14,246
(1951/1V) & CA 46,10507(1952) 32)PATR 2510
(PB No 161270)(1958),p Ger 36-R(Dinitrobenzol)
TRINITROBENZENE (TNB)(Called Trinitro-
benzol in Ger), CsHs(NOZ)B; mw 213.11, N 19.72%,
OB to CO, ~56.3%. Three isomers are known and




described in the literature(the 1,3,5- or sym-TNB
deriv is the most important one in the expl in-
dustry):

1.2,3(or 1,2,6)sTrinitrobenzene (1,2,3TNB), col
lfts with grn cast(from abs alc), mp 127%; sl sol
in alc; insol in w. It was first prepd in a pure
state by Ké&rner & Contardi(Ref 10) from dinitro-
benzenediazonium nitrate and NaNO, in the pres-
ence of a Cu salt. Other methods of prepn are
given in Ref 1. This TNB is unstable, especially
in regard to the 3rd nitro group which is easily
hydrolyzed or otherwise removed

1,2,4(or 1,3,4)-Trinitrobenzene(1,2,4sTNB), col
1fts(from eth) or lt-yel prisms{from dil alc), mp
60-2°, d 1.73 at 16%; QY 67Gkcal/mol(Ref 17) or
3185cal/g(Refs 23 & 27); sol in benz, eth, chlf,
MeOH or alc; insol in w. It was first prepd in
1882 by Hepp(Ref 3,p 34) by nitration of p-dinitro-
benzene with a mixt of fuming nitric-sulfuric
acids. Other methods of prepd and props are
given in Refs 1 & 2

1,3,5(cr 2,4,6) or symeTrinitrobenzene(syms TNB)
(called Bepzite in Fr), col Ifts(from a large amt
of boiling w), mp 121-122.5%(stable form), 61°
(unstable form) (Ref 16); expl on rapid heating;

d 1.688 at 20°, QY 659.6 to 665.6kcal/mol(Refs
17,23 & 27). The dielectric constants of sym-TNB
and associated substs have been detd by Schurz
et al(Ref 37). Its sol in various solvs is as fol-
lows(Ref 1,p 203):

Solubility of symsTNB(g in 100g Solvent

Solvent ar 17° at 50°
Water 0.028(15°)  0.102
Ether 1.70 2.72(32.5°)
Carbon disulfide 0.239 0.44(33°)
Chloroform 6.24 18. 42
Carbon tetrachloride 0.237 0.69
Benzene 6.18 25.70
Toluene 11.82 76.31
Methanol 3,76 7.62
Ethanol 2.09 4.57
Acetone 59.11 160.67
Ethyl Acetate 29.83 52.40
Pyridine 112,61 194.23

Drummond(Ref 18,p 339T) gives a table of set-
ting points of TNB & DNB mixts (see under Ben-
zene, Analytical Procedures). Sym-TNB is re-
ported by Sax(Ref 38) to be severe in toxicity re-
sulting either from inhalation or ingestion. The
effects can be both acute and chronic systemic.
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This compd is reported by Blatt(Ref 33) to exist
in at least three polymorphic forms. The stable
form crystallizes at RT as orthorhombic plates
and flat rods

1,3,5TNB was first prepd by Hepp(Ref 3,p 345)
in 1882 by nitrating m-DNB with strong mixed
nitric-sulfuric acid. Claus & Becker(Ref 4) pro-
posed preparing sym-TNB by oxidg TNT" with fum-
ing nitric acid to trinitrobenzoic acid and heating
in w to eliminate CO,. A better method is to oxid-
ize TNT using K or Na dichromate and concd sul-
furic acid(Refs 21,31,32 & 36). Sym-TNB may also
be prepd by reduction of picryl chloride with Cu,
as proposed by Desvergnes(Ref 19). According to
Pepin Lehalleur(Ref 25), the yields for the differ-
ent methods are as follows: by direct nitration of
m-DNB, 50%; by oxidn of TNT with chromate mixt,
73%; and by reduction of picryl chloride, 60%. A
lab method of prepg sym-TNB is given by Davis
(Ref 32,p 135). Addnl info on the prepn of sym
-TNB may be found in the following Refs(5,7,12,
16,18,202,29 & 34)

TNB,Commercial, yel crysts compd, mp 120-2°,

d 1.67, consists principally of 1,3,5-TNB. It is
considered to be a more powerful and brisant

HE than TNT but it is more sensitive to impact
than TNT, based on the following:

Explosive and Other Properties(Refs 6,8,9,11,13,
14,15,19,20,22,24, & 33): Brisance by Sand Test,
110% of TNT; by Lead Plate Cutting Test, about
equal to PA; by Lead Block Compression Test,
111% TNT and by Copper Cylinder Compression
Test 114% TNT:; Explosion temperature, 520°;
Heat of Combustion, QY at 17°, 3096cal/g(Ref
28); Heat of Explosion, 1063cal/g; Hygroscopicity,
at 25°, gains 0.05% at 100%RH; Impact Sensiti-
vity, F1 109% PA or more sens than TNT andless
sens than PA; 11" vs 14" for TNT on Pic Arsn
Impact App; Impact Work, for 50% explns with
2kg wt, 12mkg/cm? or 106%TNT; Power by Bal-
listic Mortar, 105-17%TNT; by Lead Block Ex-
pansion (Trauzl Test) 108%PA & 111% TNT and
by pressure Bomb 110% TNT; Stability, Thermal.
TNB is one of the most stable HE’s. Its sta-
bility by 120° Vacuum Stability Test is 0.46¢cc/5g
in 48hrs; by 135°C Heat Test, not acid & no ex-
pln in 300min and by KI Test at 65.5°%-85 min;

Temperature Developed on Explosion, 3540%max);
and Velocity of Detonation, 7000m/sec at d 1.64;

7350m/sec at d 1.66 in 20mm diam paper cartridg-
es; 7440m/sec with cast expl(d 1.68)

Uses TNB appears to be superior to TNT in many
re spects. If a more satisfactory and economical




method for its prepn could be found, TNB might
be used as a bursting chge in shells and bombs.
Pressed TNB was used by the Germans in WWII

as Filler No 70 in some primers(Refs 35,34a & 39).

Also, due to the shortage of toluene in Germany
during WWII, a mixt of 60% DNB and 40% TNB
was satisfactorily used in loaded ammo items
(bombs) where exudation was not of importance
(Ref 39) '
Refs: 1)Beil 5,(140) & [203] 2)Beil 5,271
3)P.Hepp,Ann 215,345 & 361(1882) & JCS 44,
315-6(1883) 4)Ad.Claus & H.Becker,Ber 16,
1597(1883) 5)ChemFabrikGriesheim,GerP 77353
(1893) & SS 9,193(1914) 6)W.Will,SS 1,211-13
(1906) 7)}). Meyest,GerP 234726(1909) & SS 9,
194(1914) 8)M.H.Dautriche,MP 16,27(1911-1912)
9)H.Kast,SS 8,173(1913) 10)G.Korner & A.Con-
tardi,AttiAccadLin 23 I1,464(1914) & CA 9,1478
(1915) & SS 10, 64-5(1915) 11)Marshall 1(1917),
258 11a)Colver(1918),146-160,218,220,536,659,
673,689,732 12)M.M.Kostevitch, “TNT & TNB”
Pamphlet, Maillard & Co,London(1919),38pp &
CA 15,3747(1921) 13)R.I..Datta & N.R. Chatter]ee,
JCS 115,1006(1919) 14)H.Kast,SS 15,172(1920)
15)A.Stettbacher, SS 16,139(1921) 16)L.G.Rad-
cliffe & A.A.Pollitt,JSCI 40,45-48T & 90T(1921)
& CA 15, 2356(1921) 17)W.E.Garner & C.L.Aber-
nethy,PrRoySoc 99A,213(1921) & CA 15,3748
(1921) 18)A.A.Drummond, JSCI 41,338-340T
(1922) & SS 17,169-70(1922) 19)M.L.Desvergnes,
MP 19,221-3(1922) 20)W.M.Dehn & A.A.Wagner,
ArOrdn 8,35(1927) 20a)S.Secareanu,B ullFr (4]
51,591-6(1932) & CA 26,5081-2(1932) 21)Stet-
tbacher(1933),162 22)L.Wéhler & O.Wenzelberg,
AngChem 46,173(1933) & CA 27,2579(1933) 23)A.
Schmidt,SS 29,262(1934) 24)A.Majrich & F.Sorm,
SS 30,338(1935) 25)Pepin Lehalleur( 1935),162
26)Vennin,Burlot & Lécorché(1932),409 27)E.
Burlot & M.Thomas,MP 29,262(1939) & CA 34,
1849(1940) 28)M.Badoche, BullFr([s] 6,570
(1939) & CA 33,5736(1939) 29)].R.Johnson,
OSRD 160(1941) & PB Rept 31092 30)R.Adams
& C.S.Marvel,OSRD 312(1941) & PB Rept 31095
31)OrgSynthCollVol 1(1941),543 32)Davis(1943),
134-40 33)Blatt,OSRD 2014(1944) 34)H.Aaronson,
PATR 1562(1945) 35)C.H.Brooks,PBRept
22930(1945) 35a)All&EnExpl(1946),112 36)M.L.
Kastens & J.F.Kaplan,IEC 42,402(1950) & CA
44,4441(1950) 37)].Schurz et al, Monatsh 86,
986-94(1955) & CA 50,6117(1956) 38)Sax(1957),
1222-3 39)PATR 2510(PB No 161270) (1958), p
Ger 48 40)M.Blais et al, PATR 2587(1959),*Prep-
aration of Thermally Stable Explosives :Eval-
uation of 2,4,6-TNB”(Conf) (Not used as a source
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of info) 41)G.Desseigne, MP 43,7-13(1961)(Prepn
of TNB by decarboxylation of TNBAc formed on
oxidation of TNT with sulfochromic acid)

TNB Additive Compounds, Complexes and Other
Derivatives

There exists a large group of cryst complexes
contg in stoichiometric proportions polynitro
-aromatic substs, such as TNB or PA, and aro-
matic hydrocarbons and bases and their derivs.
These complexes are, for the most part, unsta-
ble, and some of them are expl. Some examples
of these are the following:
1,3,5-TNB+Sodium Methylate, C{H(NO, ), +2CH,.
ONa; red amor subst, expl violently on rapid
heating to ca lOOo(Ref 6)
1,3,5-TNB+Potassium Methylate, C;H (NO, ) +
CH,.0K+1/2H,0; red crysts, expl violently
when heated on a Pt foil (Ref 2)
1,3,5-TNB+Potassium Metbylate+ Acetone, CgH,
(NO, ), +CH, .0K+1/2CH,.CO.CH,; dk-grn ndls

(from acet thru eth), stable on heating to 100°
but expl at higher temps (Ref 8)
1,3,5-TNB+Hydrogen Cyanide, C H, (NO )3 +HCN;
red ndls(from alc or eth), dec ca 175 ; the Ksalt
KC,H,OgN,, dk viol cryst mass, expl mildly on
heating (Ref 4)

1,3,5-TNB+Hydroxylamine and Sodium Methylate,
C,H, O N Na,; red, fine-grained crysts contg
2-3 moles H,0, expl mildly on rapid heating
(Ref 7)
1,3,5-TNB+Phenylbydrazine, C H (NO,);+

CeH Nsz’ dk-red, long flat prisms which sin-
ter at 75-80° and dec with sl expln(Ref 10)
1,3,5-TNB+Hydrazine C H (NO )3t2N,H,; g
shiny prisms, mp 122-3 (dec), expl rmldly on
heating in a free flame(Ref 10)
1,3,5-TNB+Sodium Hydroxide, C{H, (NO,), +
NaOH; red-brn cryst ppt, expl on heating(Ref11)
1,3,5-TNB+Potassium Propylate. C .H (NO, )3+
3CH,.CH,.CH,.OK, finely dispersed red, un-
stable solid, expl (Ref 9)
1,3,5-TNB+Ethylsodioacetoacetate, CgH, (NO, ) +
3CH.CH3.CO.Na.COOC2H5; brn~red amor powd,
expl on heating (Ref 5)
1,3,5-TNB+Ethylsodiomalonate, CsHs(N02)3+
3CH.Na(COOC2H5)2; maroon amor powd; expl

on heating(Ref 5)

1,3,5-TNB+Acetone and Alkali, reaction gave a
blk solid complex which is expl(Ref 12). Similar
compds, prepd by one of the authors(BTF) dur-
ing WWII, from TNT, acet and aw KOH were found




to be expl

Complexes of sym~TNB with aromatic hydro-
carbons and amines in CHCI, solns were prepd
by Bier(Ref 13) who detd their equil constants,
enthalpy and epergy of formation
Refs: 1)Beil 5,272-3 & (140) 2)C.A.L.de Bruyn
& F.H.van Leent,Rec 14,150 1895) & JCS 70 I,
1478(1896) 3)].L.Heinke,Ber 31,1398(1898) &
JCS 74 1, 413(1898) 4)A.Hantzsch & H.Kissel,
Ber 32,3144(1899) & JCS 78 1,90(1900) S)C.L.
Jackson & F.H.Gazzolo,AmChem] 23,376(1900)
& JCS 78 1,433-4(1900) 6)C.L.Jackson & R.B.
Earle,AmChem] 29,114(1903) & JCS 84 1,339
(1903) 7)J.Meisenheimer & E.Patzig,Ber 39,
2539(1906) & JCS 90 1,653(1906) 8)A.Hantzsch
& N.Picton,Ber 42,2125(1909) & JCS 96 1,468
(1909) 9)M.Busch & W.Kogel,Ber 43,1563(1910)
& JCS 93 1,474(1910) 10)X.A.Hofmann & H.Kirm-
renther, Ber 43,1765(1910); CA 4,2801(1910) &
JCS 98 1,548-9(1910) 11)M.Giua,Gazz 45 11,351
(1915) & JCS 108 1,885(1915) 12)M.Kimura,

JPharSoc(Japan) 73,1216-23(1953)& CA 48,
12699(1954) 13)A.Bier,Rec 75,866-70(1956) &
CA 50,16332(1956) 14)M.Blais et al,PATR
2524(1959), “Preparation of Thermally Stable
Explosives: 2,4,6-Trinitrobenzene Derivatives
(Conf Rpt, not used as a source of info)

Trinitrobenzeneazonaphthalene. See under Ben-
zencazonaphthalene and Derivatives

Trinitrobenzencazonaphthol. See under Benzene-
azonaphthol and Derivatives

Tetranitrobenzene (TeNB) (called Tetranitro-ben-
zol in Ger), CgH,(NO,),; mw 258.11, N 21.7%,
OB to CO, - 31.0%. Two isomers, both powerful
expls, are described in the literature: 1,2,3,5(or
1,3,4,5TeNB, yel ndls(from chlf), mp 125-6°, d
1.61; cryst structure detd by Hertel & Rémer(Ref
6) but erroneously called 1,2,4,6-TeNB; readily
sol in acet or glac AcOH; sol in alc, diffc sol in
benz or eth. The NaOH soln is red but becomes
yel on heating. Desvergnes(Ref 5) reported that
TeNB is insol in w, but it is decompd by it(even
in the cold) to PA and HNO,. Alc, eth, acet and
other compds contgoxygen decomp TeNB and

for this reason can not be used as solvs for its
purification. It is necessary to use hydrocarbons
or halogenared hydrocarbons for this purpose.
Solubilities of TeNB according to Desvergnes
(Ref 5) are as sollows: in benz 2.29% at 23°;
chlf 0.58% at 23°; carbon disulfide 0.09% at 23°%;
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and in CCl, 0.04% at 25°; pyridine dissolves
TeNB immedy with a brisk efflorescence and
rise in temp; toluene decomps it even in the
cold

1,2,3,5-TeNB was first prepd in 1923 by Borsche
(Refs 1 & 2) by heating picrylhydroxylamine with
fuming HNO, on a w bath; later by Holleman(Ref
4) by heating picramide with nitric acid satd with
nitrous fumes and by Desvergnes(Ref 5) who treat-
ed 2,4,6-trinitroaniline with nitric acid and purified
the crude product by crystn from benz. Earlier de-
scriptions of the prepn of TeNB are erroneous
(Ref 1,p 276). Pepin Lehalleur(Ref 7) describes
in detail a lab procedure based on Holleman’s
method

Explosive Praperties (Ref 8). 1,2,3,5-TeNB is
an extremely powerful and brisant expl and is
more sens to impact than TNT: Impact Sensitiv-
ity, F1 67% PA; by Kast App, 2kg wt- 25cm vs
83cm for PA; Power, by Trauzl Test- ca 150%
TNT; Stability, no decpmn in Ghrs at its mp temp,
bue the NO, group in the 2 position is readily
hydroly zed
1,2,4,5¢TeNB, lt yel crysts(from dil alc), mp 188°.
It can be prepd by warming on a w bath 4,6-dinitro
~1,3-dihydroxylaminobenzene (or 2,4-dinitro-1,5-di-
hydroxylaminobenzene), C(SHZ(NHOH)Z(NO2 P
with concd nitric acid (d 1.52)(Ref 3)
Uses: Coml TeNB which is a mixt of the above
isomers, should be suitable for use in booster
expls or as a secondary chge in detonators. Its
toxicity is not known(Ref 9)
Refs: 1)Beil 5,276,(141) & [207] 2)W.Borsche,
Ber 56B,1942(1923) & CA 18,533(1934); Ber 63B,
1007(1930) & CA 24,3767(1930) 3)W.Borsche &
E.Feske,Ber 59B, 820(1926) & CA 20,2667(1926)
4)A.F .Holleman,Rec 49,112-20(1930) & CA 24,
2440-1(1930) S5)L.Desvergnes,RevChimInd 40,
34-7(1931) & CA 25,2980-1(1931) 6)E.Hertel &
G.H.Romer,ZPhysChem [B] 22,277(1933) & CA
27,5228(1933) 7)Pepin Lehalleur(1935),165
8)Blact,OSRD 2014(1944) 9)Sax(1957)=not listed
Pentanitrobenzene, C_.HN.O, ,; its prepn was at-
tempted by van Rijn(Ref 2) accord-to the method
of Borsche(see above) in which the NH,OH group
is oxidized to NO, with abs HNO; but the reaction
failed to produce the desired product
Refs: 1)Beil- not found 2)P.J.van Rijn,Rec 45,
257(1926) & CA 20,2317(1926)
Hexanitrobenzene, CgNgO,,; its prepn was at-
tempted by van Rijn(Ref 2) following the method
of Borsche(see above) but the reaction failed to
produce the desired product




Refs: 1)Beil-not found 2)P.J.van Rijn,Rec 45,
257(1926) & CA 20,2317(1926)

Benzene, Nitro Derivatives, Analytical Pro¢edures
Mononitrobenzene(MNB) can be detected and es-
timated by one of the following methods: a)Aniline
Method consists of treating a MNB-contg sample
with Zn-HC! to reduce MNB to aniline and esti-
mating the amt of aniline(Ref 8,pp 710 & 722-3)
b)Dinitrobenzene Method consists of treating a
MNB-contg sample with mixed nitric-sulfuric acid
and estimating the amt of DNB produced as re-
sult of the nitration(Ref8,p 524 & 723)

Note: No color is produced when an acetonic

soln of MNB is treated with aq NaOH(Ref 5)
Dinitrobenzenes. Of these, only the m-isomer

is of importance in the expls industry. For its
detection and estimation, there may be used the
reduction method proposed by Smyth et al(Refs

4 &5). In this method the m<DNB is reduced by addg
an excess of standard titanous chloride sola to
diaminobenzene and the excess of titanous chlor-
ide is detd by titration with std ferric alum soln.
The following reactions take place:

CgH, (NO,), + 2TiCly + 12HCl —> C4H,(NH,), +
12TiCl, + 2H,0

~—

H,S0,

A detailed description of this method in mod-
ified version, is given by Jacobs(Ref 8,pp531-6)
A soln of m=DNB produces with NaOH an in-
tense red-violet coloration and with ammonia

rose-red to purple-red(Ref 2)

Bost & Nicholson(Ref 6) dissolve ca 0.1g sam-~
ple in 10ml acetone and add 3ml of 5% NaOH soln.
No color is produced with MNB but a purplish
<blue color is produced with m-DNB which be-
comes light purple on dilution with w and yel
-brn on addn of HCl. Cruse & Haul(Ref 7) de-
scribe a polarographic method of detng m-DNB.

In Organic Analysis(Ref 9) a gravimetric method
is described for the detn of DNB by weighing
the undissolved tin. This method is not applica-~
ble to TNB ’

Detns of m-DNB in mixts with s=TNB are brief-
ly described under the next item(see also Ref 3)
Refs: 1)Beil 5,240 & [179] (Mononitrobenzene)
2)Beil 5,(195] (1,3-Dinitrobenzene) 3)A.A.Drum-
mond,JSCI 41,338T(1922) 4)H.F.Smyth;Jr,]JInd-
Hyg 10,163(1928) 5)H.F.Smyth,JIndHyg 11,338
(1929) & 13,227(1931) 6)R.W.Bost & F.Nicholson,
1EC,AnalEd 7,190(1935) 7)K.Cruse & Haul,Z-
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Elektrochem 53,115-17 (1949) & CA 43,8978(1949)
8)Jacobs(1949),531-6 & 722-3 9)Organic An-
alysis, Interscience,NY 2(1954),90-1 10)Dr
Hans Walter,PicAtsn; private communication
(1961)
Trinitrobenzenes. Of these, only the s(or 1,3,5)
-TNB is of importance as an explosive. It can be
detected and estimated by colorimetric or by
other tests

Bost & Nicholson(Ref 3) describe a method in
which ca a 0.1g sample is dissolved in 10mlace-
tone and 3ml of 5% NaOH soln is added. An in-
tense red coloration is produced which turns It
red on dilution with w and becomes blood red on
addn of HCI

Moss & Mellon(Ref 4) describe a quantitative
colormetric detn of s*TNB when in mixts with m
-DNB. For this, ca a 50~100mg sample is dis-
solved in 50ml of 95% ethanol and an aliquot0.1
to 1.0mg TNB is withdrawn to a 50m} volumerric
flask. To this is added 0.5ml of 10% NaOH soln
and then(with shaking) ethanol is added to the
50ml mark. After allowing to stand for 10 mins,
the intensity of coloration is measured color-
metrically, using a blue-green. filter, such as
Corning No 396

Cruse & Haul(Ref 5) describe a polarographic
method of detn of s-TNB. Siggia(Ref 7) and Or-
ganic Analysis(Ref 8) describe a titanous chlor-
ide reduction method which is applicable to s
-TNB. Shriner et al(Ref 9) give the mp of the
naphthalene addn compd as 153°, which may be
used for identification of s-TNB

Drummond(Ref 2) stated that attempts to sep-
arate TNB from DNB by fractional crystallisation
from alc and CCl, or by fractional pptn from ni-
trating acids were not successful. More promis-
ing results were obtained by formation of compds
of TNB+aniline

A rapid estimation of TNB & DNB contents
may be made by detg the setting point of the
mixt and comparing the value obtained with set-
ting points given in the following table(Ref 2,

p 339T)
See Table Following Page




Setting Points of Mixtures

% m-DNB % s~TNB Setting
Point °C
0 100 1
22.4 77.6 ;é3
30.4 69.6 85.7
36.9 63.1 75.3
41.2 58.8 70,7
44.8 55.2 64.9
47.0 53.0 61.4
49.5 50.5 57.2
50.7 49.3 57.8
53.4 46.6 57.8
57.2 42.8 60.3
62.8 37.2 65.2
71.3 28.7 71.5
75.1 24.9 74.5
80.8 19.2 78.0
87.3 12.7 82.0
100 0 89.5

Since mp’s betwn 89.5 and 57.2° represent two
different compns, the one contg an excess of DNB
and the other contg an excess of TNB, it is.nec-
essary to distinguish between them. For instance,
if a mixt has a setting point of 71.0°, it may con-
sist of either ca 42% DNB & 58% TNB or ca 70%
DNB and 30% TNB. In order to det which of these
compns is present, a weighed portion of sample
(ca lg) is placed on a porous plate and the en-
semble inserted in an oven maintained at 60°,
which is slightly above the eutectic temp(ca
57.2°). After about one hour the plate is removed
and the unabsorbed portion of the sample is test~
ed colorimetrically for TNB or DNB. In this test
all the eutectic(which is a 50/50 compn) is melt-
ed and absorbed, leaving on the surface of the
plate the compd which is in excess of 50%. The
unabsorbed portion can be weighed and its mp
can be detd

A more precise procedure for analysis of DNB
-TNB mixts, communicated to us by Dr Walter
(Ref 10), consists of the following operations:

a) Treat the TNB-DNB mixt with stannous chlor~
ide in HCI to obtain 1,3,5-triamino- and 1,3-di-
amino-benzenes

b) Bring the soln to pH 7 and boil it. This op-
eration transforms the triamine to phloroglucinol
and leaves the diamine unaltered

Note: The presence of phloroglucinol can be de-
tected by ferric chloride(blue coloration) or by
other phenolic reaction methods

c) Make the soln alkaline with KOH. This gives
K phloroglucinate and phenylenediamine(free
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base)

d) Extract the phenylenediamine with benz, e-
vaporate the solvent and weigh the residue
Note: Phenylenediamine may be detected as
Bismarck Brown by treating with Na nitrite

e) Acidify the phloroglucinate and extract the
free phloroglucinol with ether, evaporate the
solvent and weigh

Note: Another method is to nitrate the residue
to winitrophloroglucinel, precipitate it as Pb
phloroglucinate, weigh the salt and det its mp
Re[s‘: 1)Beil- no apalytical procedures given
2)A.A.Drummond, JSCI 41,339T 3)R.W.Bost &
F.Nicholson,JEC,AnalEd 7,191(1935) 4)M.L.
Moss & M.G.Mellon,IEC,AnalEd 14,806-1(1942)
5)K.Cruse & R.Haul, ZElektrochem 53,115-17
(1949) & CA 43,8978(1949) 6)Jacobs- not found
7)Siggia(1949),84 8)Organic Analysis,Inter-
science, 2(1954),73-4 9)Shriner,Fuson & Curtin
(1956),324 10)Dr Hans Walter,PicArsn; private
communication(1961)

Benzeneazoacetaldoxime,, C H,.N:N.C(:N.OH)-
CHy; mw 163.18, N 25.75%; om-yel crysts, mp
118.5-119.5°; readily sol in alc, eth, chlf, benz
or boiling ligroin; diffc sol in petr eth. Prepn
and other props are given in the Refs. It forms
salts, some of which are expl: Silver salt, AgCg
HgN, 0, orn crysts, mp- expl ca 80° and Sodium
salt, NaC H_N,O, 1t yel ndls, mp~ expl; very
easily sol in w, alc or hot AcOH; insol in eth or
benz

Refs: 1)Beil 16,14-5,(220) & [7] 2)H.Vos-
winckel,Ber 32,2485(1899) & 33,2795(1900)
3)E.Bamberger & W.Pemsel,Ber 36,56(1903)

Benzeneazoacetaldoxime Picrylester(called
O-Pikryl-benzolazoacetaldoxim in Ger),
CgHg.N:N.C(CH, ):N.O.C_H,(NO,)_; mw 374.27,
N 22.46%; orn ndls(from benz+ligroin), mp-expl
ca 140°; easily sol in benz; insol in alc or li-
groin. Can be prepd from the Na salt of benzene-
acetaldoxime and picrylchloride in abs alc soln
Refs: 1)Beil 16,15 2)H.Voswinckel,Ber 33,
2798(1900) & 35,3271(1902)

Benzeneazoecarboxysphenylstriazole
and Derivatives

4+(Benzeneazo)s5+carboxys2sphenylsBsvic (or 2,3,1)
striazole [called 5-Benzolazo-2-phenyl-1,2,3-tri-
azol-carbonsaure-(4) or C-Benzolazo-N-phenyl
-osotriazol-C-carbonsaure in Ger] ,

2

(HOOC).C *N-~N.C4Hg
U

CGHS.N:N.C=§\1




mw 293.28, N 23.88%; orn-yel lfts(from alcior
dil AcOH), mp 195°; nearly insol in w or li-
groin; sol in alc, AcOH and many other org
solvents. Was obtained, together with other
products, on heating phenylhydrazone of N,
N’-diphenylformazylglyoxylic acid with AcOH
Its Silver salt, AgC|5H,°N502, yel solid,
insol in w, is a mild expl and probably so are
the Ba, Cu, Hg and Pb salts
Refs: 1)Beil 26,342 2)E.Bamberger & J.Muller,

Ber 27,152-3(1894)

Azido-C | H,,N,O,, DiaZidO-C‘SHgN‘ 10,5
Mononitro-C . H N O,, Dirzz’tro-C,s'HgN.,Os,
Trinitro-C, (H N O, and Tetranitro-C ,;H N O,
ll);gévative’s were not found in Beil or in CA through

Benzeneazomethane and Derivatives
Benzeneazomethane(called Methyl-phenyl=diimid;
Methanazobenzol or Benzolazomethan in Ger),
CgHg.N:N.CH; mw 120.15, N 23.32%; yel oil,
bp-distills at ca 150%; very easily volat on a
steam bath. Its prepn and other props are given
in Beil 16,7
Benzeneazotrinitromethane or Phenylazotrinitros
methane (Benzeneazonitroformate) [ called 1°,1°,
I’=Trinitrobenzeneazometbhane in CA, Dec FI
(1947-56),p 227F], CgH, .N:N.C(NO,),; mw
215.15, N 27.45%; yel powd, mp~ expl when dry
with great violence at 70-5%; cannot be crystd
from org solvs because of decompn. It was prepd
by Quilico(Ref 2) (in the course of his study of
the reaction betw acetylene and fuming HNO,)
by treating an aq Amm nitroformate soln with-
benzene diazoniumchloride in the presence of
Na acetate. The subject compd dec rapidly at
RT or when heated in an inert solv. It expl with
great violence by percussion. Also see Vol 1, p
A67-R :

Its decompn reactions by free radicals have
been studied(Ref 3)

Refs: 1)Beil~ not found 2)A.Quilico,Gazz 62,
503-18 & 912-27(1932) & CA 26,5954-5(1932) &
27,1348(1933) 3)G.A.Razuvaev & E.I.Fedotova,
ZhObshchKhim 21,1118-22 & 1219-23(English
translation)(1951) & CA 46,5006-7 & 7534(1952)
peNitrobenzeneazotrinitromethane, p-O,N.C_H, .N:~
N.C(NO,)4; mw 300.15, N 28.00%; orn-yel powd,
mp- expl with less violence than the compd above.
It was prepd by diazotizing Amm formate with
p-O,N.CcH,N,Cl in the presence of Na acetate

Also see Acetylene-Nitric Acid Reaction

Studies, Vol 1,A67-R

B 53

Refs: Same as Refs 2 & 3 above
3,5:Dinitrobenzeneazotrinitromethane is describ-
ed in Conf US Rubber Co Final Rpt on Contract
NORD 10129

Trinitrobenzeneazotrinitromethane, C,H,NgO, 2"
not found in Beil or in CA thru 1956

Benzeneazooniline. Same as Aminoazobenzene,
Vol 1,p A184-R

Benzeneazobenzene. Same as Azobenzene, Vol 1,
p A646-R

Benzeneazodiphenylamine. Same as Anilinoazo-
benzene, Vol 1,p A420-R

Benzeneazonitroformate. Same as Benzeneazo-
trinitromethane

Benzeneazonaphthalene and Derivatives
Benzeneazonapbthalene(called Phenyl- a-naphthyl
-diimid; 1-Benzolazo-naphthalin or Benzol-azo-
-naphthalin in Ger), CgHg ,N:N.C‘OH.,; mw
232.27, N 12.06%, is described in Beil 16,78
Moronitrobenzeneazonaphthalene, O,N.C_H, .N:-
N.C, H,; mw 277.27, N 15.16%. The [ 3-Nitro-
benzene) - azo-a-napbthalene, isomer is de-

scribed in Beil 16,78
Dinitrobenzeneazonaphthalene,

(O,N),C Hy .N:N.C, o H,; mw 322.27, N 17.39%.
Two isomers are described in Beil 16,78 & [80]
Trinitroazonaphthalene,

CoH7N:N.CcH,(NO, ),; mw 367.27, N 19.07%.
Two isomers are described in the literature:{2,4,6
-Trinitrobenzenel -azo-a-naphthalene ,Red-yel ndls
(from glac AcOH, mp 226° (dec); readily sol in
glac AcOH; diffc sol in benz or alc; and {2,4,6
<Trinitrobenzene] -azo- B-naphtbalene, dull-red
ndls(from glac AcOH), mp ca 205°(dec). The
prepn of these isomers is given in Beil 16,78

& 80 as reported by C.Willgerode & F.Schulz,
JPraktChem 43,181-2(1891) & JCS 60 1,572
(1891). Their expl props were not detd

Benzeneazonaphthol and Derivatives
Benzeneazonaphthol, CGHS.N:N.CWHS.OI-_I;
mw 248.27, N 11.28%. Three isomers are de-
scribed in Beil 16,15 1,154,16/24(248,251,254) &
[67.70]
Mononitrobenzeneazonapbthol,
O,N.CH,.N:N.C, jH, .OH, mw 293.27, N14.33%.
Eight isomers are described in Beil 16,151,155
165,(248,251,255) & [67,68,70] Dinitrobenzene-
azonaphthol. (OzN)zCsﬂa'N:N-CmHs'OH’ mw




338.27. N 16.56%. Two isomers are described in
Beil 16,(252,255) & [71]

Trinitrobenzeneazonaphthol, (O,N),CH,.N:-

N.C,,Hy.OH; mw 383.27, N 18.27%. Three iso-
mers are described in the literature: [ 2,4, 6-Tri-
nitrobenzene] = <1 gzo 2>- (1)-napbthol, brn ndls
(from glac AcOH); mp 230°(dec); sol in aq NaOH,
giving a violet color; sol in H,S0,, giving an
olive-grn color(Ref 1)

[2,4,6-Trinitrobenzene] - <1 azo 4>-(1)-naphthol,
yel-brn or dk-red, blue shiny crysts(from glac
AcOH); mp 2490; sol in cold dil NaOH, giving

a blue-viol color; sol in H,SO,, giving 2 purple
-red color. Forms blue, golden shiny Na & K
salts(Ref 2) and

[2,4,6-Trinitrobenzene] - <1 azo 1>(2)-naphthol,
grn-blue crysts(from glac AcOH) or red-brn cubes
(from MNB), mp 290-2%(dec); sol in coned H,S0,,
giving a blue-viol color; mod sol in benz; diffc
sol in boiling alc(Ref 3). The prepn of these iso-
mers is given in the Refs. These compds are
probably mild expls

Refs: 1)Beil 16, [67] 2)Beil 16, [68] 3)Beil
16, [71]

Benzeneazonitronaphthol and Derivatives

Benzeneazonitronaphthol, CGHS.N:N.C T oHs(Noz)"

OH; mw 293.27, N 14.33%. Three isomers are de-
scribed in Beil 16,153,161 & (267)
Mononitrobenzeneazonitromapbthol, O,N.C.H,.N:
N.C| Hg(NO,).OH; mw 338.27, N 16.56%. Four
isomers are described in Beil 16,154,161,(268) &
[67]

Dinitrobenzeneazonitronaphthol, (O, N ),CeHy.N:-
N.C, H (NO,).OH; mw 383.27, N 18.27%. Only
the [2,4-Dinitrobenzene] -<1 azo 1>- [ 4-nitro-(2)
-naphthol], dk-red, greenish shiny lfts(from ani-
sole), mp 205-250°; sol in concd H,SO, giving
an indigo-blue soln, is described in Beil 16,
(268). This compd is probably a mild expl
Trinitrobenzeneazonitronaphthol, (O ,N),C,H,.N:-
N.C,oHs(NOz).OH - not found in Beil or in CA
thru 1956

Benzeneazonitroformate. See Benzeneazotrinitro-
methane

Benzene Carbonal. See Benzaldehyde

Benzene Carbon Amide. See Benzamide
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Benzenediommonium Hydroxide. This compd, of
which the Azido deriv is listed in Vol 1,p AG30
-L, should read Benzenediazonium Hydroxide.
See under Benzene Diazo- and Diazonium
Derivatives

Benzenediazoanilide. Same as Diphenyltriazene

BENZENE DIAZO-AND DIAZONIUM
DERIVATIVES

The aromatic diazo compds contain the char-
acteristic group(-N:N-) which has replaced one
H atom of a cyclic system. The groap showsboth
mula [Ar.Nz] *X"are formed with acids and of the
formula [Ar.Nz.O-] Na'with bases. The diazo conr
pds are very reactive and are usually expl. They
are formed when nitrous acid acts at low temp on
salts of aromatic amines

Diazo compds were discovered by Griess in
1858. The procedure by which these compds are
formed is called “diazotization”. The diazo com-
pds are not isolated from their solns as such but
in the form of salts or bases, called “diazonium
compounds”. Lower members of the aromatic
diazo compds are very violent expls and for this
reason only small quants should be prepd at a
time. As the amt of carbon in a compd is in-
creased the expl props become weaker. For ex-
ample, diazo compds of toluene, xylene, naphthal-
ene, etc are less violent expls and less sensitive
than the corresponding compds of benzene
Refs: 1)Beil 16,427,(352) & [268] 2)P.Griess,
Ann 106,123(1858); 113,201(1860); 121,257(1862);
137,39(1866) 3)P.Griess,PrRoySoc 9,594(1858);
11,263(1861); 12,418(1862); 13,375(1864) 4)A.
Eibner, *Zur Geschichte der aromatischen Diazo
Verbindungen”, Munchen-Berlin(1903) 5)J.C.
Cain, “Chemistry and Technology of Diazo Com-
pounds”,London(1920) G)A.Hantzsch & GRed-
delien, *Die Diazoverbindungen” ,Berlin(1921)
7)N.V.Sidgwick,“The Organic Chemistry of Nitro-
gen”,0xford,Clarendon Press(1942) 8)E.F.Deger-
ing,"An OQutline of Organic Nitrogen Compounds”,
University Lithoprinters,Ypsilanti,Michigan(1945),
334-363(contains 330 references) 9)W.].Hickin-
bottom,Reactions of Organic Compounds, Long-
mans,Green & Co,London(1948),259 10)K.H.
Saunders, "The Aromatic Diazo-Compounds and
Their Technical Applications”,E.Arnold & Co,
London(1949) 11)P.Karrer, "Organic Chemistry”,
Elsevier,Amsterdam(1950),293,522 & 836(Ali-




phatic Diazo compounds) and pp 476 & 818(A-
romatic Diazo Compounds) 12)L.F.Fieser & Mary
Fieser, "Organic Chemistry’’, Heath & Co,Boston
(1950),644,649-661 13)R.C.Fuson,"Advanced
Organic Chemistry”, J.Wiley & Sons,NY(1950),
520,548-572

Benzene Diozonium Chlorlde(Dxazobenzene Chlor-
ide), C;Hg N, .Cl; mw 140.57, N 19.94%, OB to
CO2 =165% col ndls(from alc by pptn with eth),
readily sol in w or cold AcOH; sol in abs alc

or acet; insol in benz, chlf, eth or ligroin. Can
be prepd by reacting equim amts of aniline and
sodium nitrite in the presence of an excess of a
mineral acid at low temp(0-5°). Other methods of
prepn and props are given in the Refs. Its tox~
icity is unknown(Ref 4)

This compd is hygr but the dry salt is sen-
sitive and expl on impact. It forms many expl
sales and addn compds, such as: Chloride +
Bismuth Chloride, C Hg.N,.Cl+BiCl,, col lfts,
mp 85-7%(dec), expl ca 120°; Chlorodibromide,

C H,.N,.CIBr,, red-yel cryst pdr, mp 61°,

very unstable chblorozodzde CeHg N,.CL]I,

yel ndls or lfts(from alc), mp 86-7 (dec)
Chloride+Lead Chloride, 2(C Hg.N, Cl)+PbCl
straw-yel lfts, mp~ unstable, expl ca 80-1%;
Chloride + Mercuric Cblorzde, C H N, Cl+HgC1
wh ndls, mp. dec ca 122°; Cblorzde+Mercunc Cy-
anide, CGHS.NZ.C1+2Hg(CN)2+ H,0, ndls, mp-
expl ca 107°; Chloride + Cbloroplatinate,2(C6H5
N,.Cl) + PtCl,, yel prisms, mp- expl on heating;
and Benzenediazonium ChloridetZinc Chloride,
CHg.N,.Cl+ZnCl,; the pptd compd, dried by
washing with acet, expl on storage in a vacdesic
after 15 hrs at RT(Ref 3)

Refs: 1)Beil 16,431,(352) & [ 268] 2)Karrer (1950),
pp 461-2 3)G.D.Muir, Chem&Ind (Paris) 1956,58
-9 & CA 50,9021-2(1956) 4)Sax(1957),545-6

Benzenediazonium Hydroxide and Derivatives
Benzenediazonium Hydroxide(Diazobenzene Hyds
rate), C_H_.N,.OH; mw 122.12, N 22.94%. This
compd exists as the normal or syn- and the iso or
anti~-diazonium hydroxide. Both forms exist only
in solns because they decomp easily into phenol
and nitrogen. They readily form salts, many of
which are expl: Silver-benzene-normaldiazotate,
AgC HN, O, gray-wh crysts, explg violently on
heating to ca 118°; Potassium-benzene-isodi-
azotate, KC.H N, O, wh lfts, explg on heating
above 130°; Silver-benzene-isodiazotate, AgC -
HgN,O, wh crysts, explg violently on heating to

B 55

high temp; and other metal salts(Ref 2)
Refs: 1)Beil 16,433,(352) & [268] 2)R.Ciusa
et al, Gazz85,1501(1955) & CA 50,10669(1956)
4eAzidobenzenediazonium Hydroxide, N,.C¢H;-
N,.OH; exists only in the form of its salts, some
of which are expl. They are described in Beil
16,493
Mononitrobenzenediazonium Hydroxide, O,N~
CgH,.N,.OH; mw 167.12, N 25.15%. The 2-Nitro,
3-Nitro and 4-Nitro isomers in both the normal
and iso forms are described in the literature. Fol-
lowing are some of their expl salts: 2-Nitroben-
zenediazonium Nitrate, OZN.C6H4.N2.O.N02, wh
plates, expl on heating; 2-Nitro-benzenediazon--
ium salt of 2-nitrobenzenesulfinic Acid, O,N~-
C6H4.N2.O.SO.C6H4.NOZ, yel crysts expl vio-
lendy ca 100°; 2-Nitrobenzenediazonium Chlor-
ide+Lead Chloride, 2(0,N.C;H,.N,.C1)+PbCl,;
yel crysts, expl ca 120- 22°, 3- Nztrobenzenedz-
azonium Nitrate, 0,N.C.H,.N,.0.NO,, wh ndls,
expl violently on heating; 3-Nitrobenzenediazon-
ium Chloride+L ead Chloride, 2(0 N.C.H,.N,.C])
+PbCl,, wh lfts, expl ca 160- -39 4- Nztrobenzene-
dzazomum Chloride, O,N. C eH,-N,.Cl, col ndls,
dec with expln ca 85%; 4 Nztrobenzenedzazomum
Bmmzde,OzN.CsH4 .N,.Br, citron-yel lfts, very
expl; 4-Nitrobenzenediazonium Azide, O,N.C.H;
N,.N,, wh ppt, expl in dry state; and Picrate, yel
ndls dec ca 109-10° with frothing and turning brn;
4-Nitrobenzenediazonium salt of Naphthalene Sul-
fonic Acid, O,N.C¢H,.N,.0,S8.C, H,, solid, ex-
plion heatmg, 4- szrobenzenedzazonzum Chloride
+ Lead Chloride, O,N.C;H,.N,.CI+PbCl,, yel
Ifts, dec on long storage, expl ca 132-3°(Ref 1)
Ciusa & Oreste(Ref 2) prepd numerous metal-
lic salts of 2-Nitrobenzene-isodiazonium Hydrox-
ide and found the Ni,Cu,Fé® A1,Cd,Co & uranyl
salts defgr when heated, while the Co & Cd salts
expl when treated with concd sulfuric acid
Refs: 1)Beil 16,480,482 & 483,(356,357 & 358)
& [274 & 275] 2)R.Ciusa & D.Oreste,Gazz 78,
57-60(1948) & CA 42,6761(1948)
2,4-Dinitrobenzene-1-diazonium Hydroxide,
(O,N),C H,.N,.OH; mw 212,12, N 26.42%. Many
of its salts and other derivs have been prepd but
their expl props were not reported
Ref: Beil 16,(358) & [278]
2,4,6+Trinitrobenzenes«lsdiazonium Hydroxide,
(OZN)BCGHZ.NZ.OH; mw 257.12, N 27.24%. Some
salts were prepd but their expl props were not
reported
Ref: Beil 16, [278]

Benzenesbis«diazonium Hydroxide, C_H, [N(:N)--




OH] ,; mw 166.14, N 33.73%. Salts of both the
1,3-and 1,4-isomers have been prepd, some of
which are expl. Salts of Berzene-bis-(1,3-di-
azonium bydroxide): Chloride, CsHa(Nz’Cl)z’yel
crysts, very expl; Sul/aZe,CsHA(Nz.O.SOQH)z,

ndls, expl on heating; Chloroaurate, CsHa(N'zCl)z'
+2AuCl,, yel ndls, expl; Chloroplatinate, C H,-
(N,.Cl),+PtCl,, yel Ifts, expl violently on heat-
ing(Ref 1). Salts of Benzene-bis-(1,4-diazonium
bydroxide)Chloride, yel ndls, very unstable expl
compd; Sulfate, ndls, expl on heating; Perchlor-
ate, lt-yel ndls, extremely expl; Chloroplatinate,
yel cryst ppt, expl and Borofluoride, brn-yel
cryst, dec ca 186°(Ref 2)
Ref: 1)Beil 16,514 & [285] 2)Beil 16,515,(326)
& [285]
Benzenediazonium Nitrate(Diazobenzene Nitrate)
(called Aniline Fulminante in Fr), CgH,.N,.C -
NO,; mw 167.12, N 25.15%; col ndls(from alc by
ppt with eth), mp- expl ca 90°, d 1.37, QY. 78.4
kcal/mol, QZ 114.8kcal/mol, QE'~-47.4 kal/mole;
v sol in w; sl sol in alc; nearly insol in eth,benz
or chlf. Its toxicity is unknown but its expln haz~
ard is severe when slightly shocked or exposed
to heat(Ref 10). Berthelot & Vieille(Ref 2) prepd
the compd by passing nitrous gas into a cooled
aq soln of aniline nitrate, dilutg with an eqgual
vol of alc and pptg by the addn of excess ether.
Other methods of prepn are given in Refs 1,8 & 9
Benzenediazonium nitrate detonates easily by
impact or friction. Some of its expl and otherprops
are given by Wohler & Matter(Ref 4): Covolume
of 1g, 0.815 vs 0.315 for MF; Explosion Temper
ature, 90° vs 190° for MF; Heat of Combustion,
G78kcal/kg vs 403 kcal/kg for MF; Initiating Ac-
tion, does not initiate HE's such as PA; Lead
Plate Test, 1g incompletely punctured a 3mm lead
plate; MF under tke same conditions punétmed
the plate completely; Trauz! Test, expansion
for a 2.0g sample ar d 1.45 was 43.1ml vs 25.6
for MF at d 3.37
Uses: This compd has been proposed as a subst
for MF in detonators and for use in some ignition
compns. Mixed with LA, it was patented for use in
detong revets(Ref 7)
Refs: Beil 16,432 & [352] 2)M.Berthelot & P.
Vieille,MP 1,99-108(1882-3) 3)Daniel(1902),28 &
462 4)L.Wohler & O.Matter,SS 2,204,245-7 & 266
«0(1907) S)Marshall 2(1917),512 6)W.Arthur,[EC
9,395(1917) 7)Dynamit-AG,BritP 528299(1940) &
CA 35,7716(1941) 8)Davis(1943),442 9)F.H.West-
heimer et al, JACS 69,773(1947) & CA 41,4783
(1947) 10)Sax(1957),546
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2,4+Dinitrobenzenediazonium Nitrate(2,4-Dinitro-
diazobenzene Nitrate),(OzN)zCSH;.,,.N(EN).O.NOZ;
mw 257,12, N 27.24%; lustrous yel plates, mp-
expl violently when heated. Was prepd by treating
2,4-dinitroaniline with dil nitric acid and N oxides
under cooling(Ref 2) or by treating 2,4-dinitroani~
line with K pyrosulfate in highly concd nitric acid
under cooling(Ref 3)

Refs: 1)Beil 16,493 2)T.Curtius & G.M.Dedichen,
JPrChem 50,268(1894) & JCS 68 1,30(1895) 3)O.
N.Witt,Ber 42,2957(1908)

Benzenediazonium Oxalate(Diazobenzene Oxalate),
C¢Hy.N,.OCO.COOH; mw 194.14, N 14.43%; col
ndls(from MeOH by pptn with eth), mp- expl on
heating; sol in AcOH or MeOH; sl sol in alc; insol
in eth. Can be prepd, according to Knoevenagel
(Ref 2), by treating aniline oxalate with amyl ni-
trate in abs alc at ca 0°. This compd expl violent-
ly on impact

Refs: 1)Beil 16,432 2)E.Knoevenagel,Ber 28,
2059(1895)

Benzendiazonium Perchlorate and Derivatives
Benzenediazonium Perchlorate(Diazobenzene Pet-
chlorate), CGHS.NZ.OCIOS; mw 204.57, N 13.69%;
col ndls, mp~ expl; sol in w. It can be prepd by
mixing a 10% aq soln of benzenediazonium
chloride with a dil aq soln of perchloric acid !
(Refs 2 & 3) or by other methods(Refs 1,4 & 5).
This compd, when dry, is a violent expl, extreme-
ly sensitive to the slightest shock. Expln occurs
sometimes with it in a moist condition and for
this reason it has not found practical application,
However, Herz(Ref 4) patented its use in detona~
tors
Refs: 1)Beil 16,431 2)D.Vorlander,Ber 39,2714
(1906) 3)K.A.Hoffmann & A.Arnoldi,Ber 39,3147
(1906) 4)E.Herz,BritP 27198(1912) & CA 8,1672
(1914) 5)A.Stettbacher,SS 11,147(1916)
meNitrobenzenediazonium Perchlorate [ (1-Diazo-3
-nitrobenzene)-Perchlorate] (called Diazo-m-nitr-
anilinperchlorat or Blitzpulver in Ger), O,N.CcH,-
.N,.0CIO; mw 249.57, N 16.84%; crysts, mp»ex-
pl ca 154°, This compd was first prepd by Herz
(Ref 2) from m-nitroaniline, perchloric acid and
Na nitrite. Davis(Ref 4) gives a detailed method
of prepn. Also see Stettbacher(Ref 5)

It expl on heating, impact or by friction. It was
patented as a primary or initiating expl to replace
MF and reported to have been used in Germany as
a primary chge in compd detonators, with nitro-




mannite(or other HE) as a base chge. According
to Colver(Ref 3), a detonator contg 0.015g nitro-
benzenediazonium perchlorate will expl PA,
while 0.1 to 0.3g will completely deton an AN
expl

Refs: 1)Beil - not found 2)E.Herz,GerP 258679
(1911) & CA 7,2687(1913); BritP 27198(1912) &
CA 8,1672(1914) and FrP 450897(1912) & JSCI
32,627(1913) 3)Colver(1918),738 4)Davis(1943),
442-3 5)Stettbacher(1948),99

Benzenediazonium Picrate(Diazobenzene Picrate),
CgHg.N,.0.CH,(NO,),; mw 333.22, N 21.02%;
yel crysts, mp= expl at 85°; insol in w, eth or
benz. Can be prepd by mixing aq solns of benzene
diazonium nitrate and sodium picrate. Other meth-
ods of prepn and props are described by Huisgen
& Horeld(Refs 2 & 3)

Refs: 1)Beil 16,432 & (353) 2)R.Huisgen & G.
Horeld,Ann 562,137(1949) & CA 46,8622(1952)
3)R.Huisgen,Ann 573,163(1951) & CA 46,8622
(1952)

Benzenediazonium Sulfate(Diazobenzene Sulfate),
C¢Hg-N,.0.SO H; mw 202.18, N 13.86%; wh hygr
prisms(from aq alc by pptn with eth), mp- expl ca
100°; v sol in w; sl sol in dil alc; insol in eth.
Can be prepd by treating, in the cold, aniline sul-
fate in a mixt of glac AcOH with the calcd amt of
sulfuric acid and a sl excess of amyl nitrite. This
compd expl from heat or shock

Refs: 1)Beil 16,431-2 2)P.Griess,Ann 137,48
(1866) & JCS 20,41-3(1867) 3)E.Knoevenagel,
Ber 23,2996(1890)

Benzenediazoniuvm Sulfocyanate(Diazobenzene
Sulfocyanate or Diazobenzene Thiocyanate),

C Hg.N,.SCN; mw 163.19, N 25.75%; yel solid,
mp- expl on heating or impact. Can be prepd by
mixing.an ice cold soln of benzenediazonium
chloride in abs alc with the calcd amt of K sul-
focyante. This is a very powerful, sensitive
and unstable expl

Refs: 1)Beil 16,432 2)A.Hantzsch & B.Hirsch,
Ber 29,948(1896)

Benzenediazonium (or Diazobenzene) Sulfonic
Acid and Derivatives
Benzenediazonium Sulfonic Acid(Diazobenzene
Sulfonic Acid), N,.C;H,.0,.5; mw 184.17,
L_._O ]
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N 15.15%. Three isomers ate known. They are
all expl and can be prepd by diazotizing the cor-
responding aniline sulfonic acid: Ortho or 2-Di-
azo-, col cryst solid, expl weakly on heating; sl
sol in w; decomp in hot w or hot alc; Meta or 3
-Diazo-, col prisms(from w), expl even by touch-
ing and on heating; decomp in w at 60° or in hot
alc; and Para or 4-Diazo-, col ndls(from w); expl
in dry state by heating(fl p 150°, Ref 2), on im-
pact or friction; sol in hot w or dil alkalies; de-
comp in hot alc

Refs: 1)Beil 16,557,559,561 & (369) 2)Dynamit
-AG,BritP 528299(1940) & CA 35,7716(1941)
3)Sax(1957),546

2+Azidos4sdiazobenzenesulfonic Acid(called 2
-Azido-4-diazo-benzol-sulfons:'iure-(1) in Ger),
N,.C,H,(N,).0,.S, mw 225.20, N 31.06%; orn
Lo

-red crysts, mp- very expl. Can be prepd by pas-
sing N oxides through an alc suspension of 2
-hydrazino-4-amino-1-benzenesulfonic acid
Refs: 1)Beil 16,565 2)H.Limpricht,Ber 21,
3414(1888)

psNitrobenzenediazoniume2, lenaphtholsulfonate,
O,N.C.H,.N,.0.C, HSO H; mw 373:56, N
11.31%; It orn crysts(from w at 40°), mp- dec
90-100°; expl on rapid heating. Can be prepd
by reacting p-nitrobenzenediazonium chloride,
with 2,1-naphtholsulfonic acid in HCl. Warming
the aq soln at 60° gives the diazooxy compd,
while at 70° para red dye is formed. The di-
azooxy compd, O,N.C;H 4°N5.0.C, o Hg .(SO,-
Na)(1,2), pale orn-brn, very unstable, is best
prepd from the above reactants in NaHCO,,pptd
by sodium chloride

Refs: 1)Beil- not found 2)H.T.Bucherer & C.
Tama,]PraktChem 127,41(1930) & CA 24,4280
(1930)

Benzenediazonium Tetrachloroiodide(Diazobenz-
ene Tetrachloroiodide), CSHS.Nz.ICl4; mw373.87,
N 7.50%; bright yel prisms(from dil soln of io-
dine trichloride in concd HCl), mp 88° (dec),
sometimes explg. Was prepd by treating benzene-
diazonium chloride with a cooled soln of tetra-
chloroiodic acid(HICl,). This compd is stable and
can be kept indefinitely if sealed in glass or kept
in a desiccator filled with chlorine

Refs: 1)Beil 16, [268] 2)F.D.Chattaway et al,
Jjcs 12511,1980-2(1924)




Benzenediazonium Tribromide (Diazobenzene Tri-
bromide), CeHg N, .Bry; mw 264.95, N 10.58%;
orn-red ndls, mp 63.5° (dec), expl weakly on heat-
ing; diffc sol in cold alc; insol in w or eth. Can
be prepd by treating a benzenediazonium chloride
soln with an aq K bromide soln and by reacting
bromine in a hydrobromic acid soln with a soln
of benzenediazonium nitrate or sulfate. The dry
comp is stable but in a humid atm it dec into 2,~
4,6-tribromophenol. It rapidly dec in the presence
of alc

Refs: 1)Beil 16,431 2)F.D.Chattaway, JCS 95,
865(1909)

Benzenediazonium Salt of Trinitrometl'mne,CSH5 -
N:N.O.NO:C(NO,),; mw 255.15, N 27.45%; yel
prisms(from acet+eth), mp- expl violently ca 40°;
sol in acet or hot w; diffc sol in cold w; almost
insol in alc, eth, chlf or benz. Can be prepd by
reacting in the cold aq solns of benzenediazon-
ium acetate and K trinitromethane. This compd
is fairly stable in the pure state, but very un-
stable when impure. It expl when heated or on
impact

Refs: 1)Beil 16,(352-3) 2)G.Ponzio,Gazz 45
11,21(1915)

Benzenediazooxide and Derivatives
Benzenediazooxide or Benzoxadiazole (called
Benzooxdiazol in Ger),

0-N=y
HC=C——¢ or
HC=CH— CH

O=O!

Hg—-—- -—C-— =Nj;
——CH

(in CA called 1,2,3-Benzoxadiazole or Benzene
-2-diazn-1-0xide; in Beil called Benzo-1,2,3
-oxdiazole)

o O
HC—C—CH H(':—‘C—-—CH
] 1
HC'—"'——(':—CH or HC "'"C—'“CH
N = +N=

(called Benzene-4-diazo-1-oxide by Morgan &
Porter), mw 120.11, N 23.33%. These compds
are considered to be derived from diazophenols
and info available suggests that they have not
hitherto been isolated. The constitution and
structure of the diazooxides has been the sub-
ject for considerable discussion(Ref 1) and
they are of great industrial interest due to the
expl nature of their derivs, and the azo dyes
and valuable "lakes” which other derivs form
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Refs: 1)Beil 16,520 2)Beil 27,567
Mononitrobenzenediazooxide, CeHgN,O,, mw
165.11, N 25.45%. The following isomers are
reported by Morgan & Porter(Ref 6): 2-Nitroben-
zene-4-diazo-1-oxide, [ 0
=C—C.NO
HC=cCc— EH ? I ’
N=————=—=—N
yel lfts(from hot w), mp- exploded with consider-
able violence at 168°%; mod sol in acet or et acet;
sl sol in methyl or ethyl alcs; insol in benz or
chlf. Was prepd by diazotization of 2-nitro-4-am-
inophenol with NaNO, in cold dil H,SC, or by
diazotization of 4-chloro-3-nitroaniline in mod
concd HCI or sulfuric acid, followed by partial
neutralization(Ref 1); 3-Nitrobenzene-4-diazo-1-
oxide, brn-red ndls(from et acet), mp- expl at119%
readily sol in warm w to a pale yel soln; mod sol
in alc, acet or et acet; diffc sol in benz; insol in
eth. Was prepd by treating 3-nitro-4-aminophenol
with ethyl nitrite in glac AcOH or by treating an
eth-alc soln of 3-nitro-4-aminophenol with nitrous
oxide fumes(Ref 2); 4-Nitrobenzene-2-diazo-1
Q-N=J
HC=C(NO,)—CH; red-brn ndls, mp
-expl ca 118°; easily sol in cold HCI or H,SO,;
sol in alc; diffc sol in w or eth. Was first prepd
by Griess(Ref 5) by treating an ether soln of 4-ni-
tro-2-aminophenol with HNOg(Ref 4); 5-Nitrobenz-
ene-2-diazo-1-oxide, red ndls(from acet or etacet);
mp~ darkened at 95°, became black at 105° and
exploded violently at 111°; mod sol in hot w or
alc, giving a yel soln; sol in acet or er acet, giv-
ing an orn-red soln; diffc sol in eth or benz. Was
prepd by treating S-nitro=-2-aminophenol with Na
nicrite in dil HCI1 or with ethyl nitrite in glac Ac-
OH(Ref 3)

The thermal decompn of these nitrobenzene~
diazooxides, in a vacuum, has been studied betw
50 and 120° by Vaughan & Phillips(Ref 7). Under
these conditions, mononitrobenzene-2-diazo-1-ox-
ides appear to be less stable than the correspond
ing 4=diazo-1l-oxides
Refs: 1)Beil 16,(364) & [289] (describes this
compd as 2-nitro-4-diazophenol) 2)Beil 16,(364)
(describes this compd as 3-nitro-4-diazophenol)
3)Beil 16,(363)(describes this compd as S-nitro-
-2-diazophenol) 4)Beil 16,524, (363) & [287] (de-
scribes this compd as 4-~nitro-2-diazophenol)
5)P.Griess,Ann 113,212(1860) 6)G.T.Morgan &
].W.Porter,JCS 107 1,651-6(1915) & CA 9,2061-2
(1915) 7)].Vaughan & L.Phillips,]JCS 1947,1560

-oxide,




& CA 42,3571(1948)

DINITROBENZENEDIAZOOXIDE or DIAZODI-
NITROPHENOL. (Called Dinitrodiazophenol or
Dinitro-chinon-diazid in Ger), C5H2N405, mw
210.11, N 26.67%, OB to CO, -61.0%. Two iso-
mers are described in the literature:
4,6-Dinitrobenzene.2-diazo-1-oxide or 5,7-Di-
nitro-1,2,3-benzoxadiazole, (4,6-Dinitro-2-diazo-
phenol or 3,5-Dinitro-1,2-benzoquinone-1-diazide),
commonly known as Diazodinitrophenol (DADNPh
or DDNP) or Dinol

O,N. C-—-—g-—-—C-N N;
HC= C(NO,)-¢H

yel lfts(from alc), mp 157-8°(expl violently at

higher temps); apparent d 0.27, cryst d at 25°

1 A€ meacaa dd 086 ar 2400nsi(220ks /em2Y R ofa
4 \)J, PLCOQC\J U V.0uU an J"t\l\ll)ax\l-_}/l\.s/ i [ ANCo

9 & 10), pressed d 1.14 at 3000psi(Ref 25): Sol-
ubilities in g per 100g solvent at 50°: 2.45 in
ethyl acetate, 2.43 ethanol, 1.25 methanol, 0.73
ethylene dichloride, 0.23 benz, 0.15 toluene &

0.11 chlf; 0.08g in ether at 30°(Refs 9 & 25); mod
sol in glac AcOH; nearly insol in w, CCl,, CS,

& petr ether. Was first prepd by Griess(Ref 3) by
diazotization of 4,6-dinitro-2-aminophenol(pic-
ramic acid) with Na nitrite in dil hydrochloric or
sulfuric acid. Other methods of prepn are listed
in Ref 1. Davis(Ref 9) described a lab method.
Patents for industrial prepns were granted to Han~
cock & Pritchett(Ref 6), Alexander(Ref 7), and

Babock(Ref 8)

Explosive and Other Properties of DADNPh:

Activation Enerey SSkeal/moliRef 18): Bobavicr

sCLEVGIION CREIgy JIoKCal/ MOIACr a0y, uou»u:—ur
‘Towards Flame - ignites and burns like NC, even
in quantities of several grams(Ref 9); Brisance,
by Sand Test - 95 & 99% TNT(Ref 25) & 2007MF

IDAC 10Y: Reic T eaad Rlock Com
ac o

ance. by

Ref 10); Brisance, by Le lock Compression
Test - 71% TNT(Ref 10); Burning Rate 2.15cm/sec
ar arm nroccura. foer comnla in tha faem af ~fam-
at atm, pressure, for sample in the form of com
pressed cylinders(Ref 12); Compatibility - incom-
patible with LA(Ref 10); Dead-pressing - not dead
pressed at 130000psi(9139 kg/cm?)(Refs 9 & 10);

p’or#rncfﬂhf Discharoe, Sensitiviiv to -0 017

SeELITOSIGLIL ISCRETEE, 2ERSINIVILY 10 "V.L 24

joules(Ref 25); Explosion Temperature -165° (Ref
17); 1950 in (eprc(np‘ 7<\ Friction Sensitivi hl

- about the same as that of LA and less sensitive
than MF(Ref 9); Gas Volume, 865 1/kg(Ref 25);
Heat of Combustion 2243cal/g(Ref 25); Heat of
Explosion, 172.2kcal/mol(Ref 10); 820cal/g(Ref
25); Heat Test,IOO ,% Loss:2.10 in 1st 48hrs,
2.20 in 2nd 48hrs; no expln in 100hrs(Ref 25);

Hygroscopicity, 0.04% at 30° & 90%RH(Ref 25);
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Impact Sensitivity-less sensitive than MF & LA
(Ref 9); FI 18% PA(Ref 10); 4-7 vs 2-4" for MF
by PicArsn App with 1 Ib wt using 15mg samples
(Ref 25); Power by Trauzl Test, 97% PA or 110%
TNT(Ref 10); Rate of Detonation, 4400m/sec at
d 0.9, 6600 at d 1.5 and 6900 at d 1.6(Ref 25);
Sensitivity as an Initiator,min amt of DADNPh
required to initiate 0.5g of the following HE’s:
Tetryl 0.075g, HNDPhA 0.075, PA 0.115 and
TNT 0.163. All expls were pressed at 3400psi
(Ref 5); Shock Sensitivity - initiated by shock at
Mach 5.5-6.3(Ref 22); Stability - no loss in power
after Smos wet storage; stable to diffused light
and to storage at 60°; darkens in direct light(Ref
5); effect of gamma radiation on DADNPh was
studied by Rosenwasser(Ref 23) (See also Heat
Test,100° and Vacuum Stability,100°); Time Lag
Before Initiation by DADNPb is discussed in Ref
20; Vacuum Stability,100°,7.6cc/5g/40hrs(Ref
25); and Volatility - unaffected in 30 months at
50°

Uses. DADNPHL is a HE suitable for use as an
initiating expl. Its props & suitability as an expl
have been studied extensively by Clark(Ref 5),
Grant & Tiffany(Ref 11) and reviewed by Fiche-
roulle & Kovache(Ref 16). Rolland(Ref 14) pro-
posed a compd detonator with PETN as a base
chge with a superimposed initiating chge consist-
ing of DADNPh 75 and expl org nitrate(nitroman-
nite, nitrodulcite or nitrostarch) 25%. Schuricht
(Ref 19) proposed an ammunition priming com=
position as follows: Complex salt(LSt, basic LSt
or lead hypophosphlte) 48.5, Tetracene 5.0,

NMANMAIDL 7 N DL leacen Py, sloca n
AILMIIND L)l [ Ny T L lllllaLC L/ U, 51UUILU sxaab J-/ Uy

gum arabic 1.0 & Aerogel 0.5%. Tsukii & Kichu-
chi(Ref 21) patented an expl compn suitable for
riveting and constg of DADNPh 60 & Tetracene

NATNDL 72N Ta 20 BNV ae NI
‘-tv/a Or vAaLNTn U, sctiacene v & DAy OF J.‘Ul-y

20%, with KClO, or KNO, added as an oxidg

Acant
agiiic

2,6:Dinitrobenzenes4ediazosleoxide or 2,6+Dinitroe
-4-d|uzopheno| [called 2 6-D1mtro—p-ch1non-d1a21d-

-\‘t) in \JCI_] ) U

ON.C==C .NO,;
g ———r
+N'=‘N

flakes(from w), mp- expl violently ca 190°. Can
be prepd by diazotizing 2,6-dinitro-4-aminophenol
or its methv] ether by NaNO. in acid solns(Refs

Or its metinyi ¢indr oy ALY, i alid SOInS(neis

2 & 4). The thermal decompn of these dinitrobenz-

amediazancides a wac has hean srudiad

.€NneaiazZooxXiaes, 1 a vacuum, aas oeen stuaila

betw 50 & 120° by Vaughan & Phillips(Ref 15).




Under these conditions, 4,6-dinitrobenzene~2+di-
azo-l-oxide appears to be less stable than the
2,6-dinitrobenzene-4-diazo-1-oxide

Analytical. Schaefer & Becker(Ref 13) developed
a new method for detg diazo N in stable diazo
compds. This -method consists in treating a sam-
ple with a large excess of Ti chloride and meas-
uring the amt of evolved gas. A method for detg
nitro N in stable diazo compds, provided the di-
azo N is known, consists of slowly adding a soln
of the sample in acetic acid, with swirling, to 2
measured vol of Ti chloride

Refs: 1)Beil 16,524 & [287] 2)Beil 16,531
3)P.Griess,Ann 113,205(1860) 4)R.Meldola &
F.G.Stephens, JCS 87,1204-5(1905) 5)L.V.Clark,
IEC 25,663-9(1933) & CA 27,3611(1933) 6)R.S.
Hancock & L.C.Pritchett,USP 1952591(1934) &
CA 28,3426(1934) 7)H.B.Alexander,USP 2103926
(1938) & CA 32,1714(1938) 8)L.W.Babock,USP
2155579(1939) & CA 33,5869(1939) 9)Davis(1943)
443-6 10)Blact,OSRD 2014(1944) 11)R.L.Grant &
J.E.Tiffany,IEC 37,661-6(1945) & CA 39,3671
(1945) 12)A.F.Belyaev & A.E.Belyaeva,Dokl
AkadN 52,503-5(1946) & CA 41,4310(1947) 13)W.
E.Shaefer & W.W.Becker,AnalChem 19,307-10 &
CA 41,4062(1947) 14)G.F.Roland,USP 2422043
(1947) & CA 41,5725(1947) 15)].Vaughan & L.
Phillips,JCS 1947,1560-5 & CA 42,3571(1948)
16)H.Ficheroulle & A.Kovache MP 31,7-27(1949)
& CA 46,1186-7(1952) 17)H.Henkin & R.McGill,
IEC 44,1391-5(1952) & CA 46,8857-8(1952) 18)A.
Suzuki, JIndExplSocJapan 14,142-63(1953) & CA
49,11281(1955) 19)A.G.Schuricht,USP 2662818
(1953) & CA 48,3692(1954) 20)H.Sudo,]JIndExpl-
SocJapan 15,277-81(1954) & CA 49,11283(1955)
21)T.Tsukii & S.Kichuchi,]JapP 4443(1954) & CA
49,10628(1955) 22)W.A.Gey & H.1..Bennet, JChem~
Phys 23,1979-80(1955) & CA 50,2174(1956) 23)H.
Rosenwasser,OakRidgeNatlLab(ORNL)Rept 1720
(1955) & CA 50,14229(1956) 24)Sax(1957),547
25)PATR 1740,Rev 1(1958),101-5

2,3,6¢ Trinitrobenzenec4cdiazos lcoxide or 2,3,6¢
sTrinitrocdsdiazosphenol, CgHO,Ng; mw 255.11,

N 27.45%; ocher col prisms(from glac AcOH),

mp- expl violently; decompd by most solvs, and
tends to retain those which do not react with it
chemically; decompd by alkalies or carbonates.
Was prepd by Meldola & Hay(Ref 2) by diazoriza-
tion of 2,3,6-trinitro-4-aminophenol with NaNO,
in acid soln. Because of its high sensitivity, the
props of this compd were not detd

Refs: 1)Beil 16,531 2)R.Meldola & ]J.G.Hay,
JCS 95,1383-4(1909)
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3:[(1oBenzenesdedime*hylamino)eazoles(1,2,4)
otriazole,5Azido. See under Dimethylaminobenz-
eneazotriazole and R.Stollé & W.Dietrich,JPrake-
Chem 139,202(1934) & CA 28,2714(1934)

Benzenedioxime. This is a misnomer for Benzal-
dehydeoxime

Benzenehexamethanol and Derivatives
Benzenebexamethanol,
HO.H,,C.C=C(CH, OH)-C(CH, OH)
HO.H,C.C=C(CH,OH)-C(CH,0H). This compd,
prepd by Backer(Ref 2) and called Hexahydroxy-
methyl-benzene, is a parent compd of its hexa-
nitrate
Refs 1)Beil- not found 2)H.J.Backer,Rec 54,
834(1935) & CA 30,1367(1936)
Benzenehexamethanol Hexanitrate (called Hexa-
nitrate de Hexa-hydroxyméthyl-benzéne by Backer),
C,,H,,NsO,4; mw 528.14, N 15.91%, OB to CO,
-36.3%. Col crysts(from acet), mp 176.4° with de-
compn; expl on further heating or on impact(Ref
3). Its Q_, Q., power and temp of expln are given.
in conf Ref 3. Was prepd by heating benzenehexa-
methanol in abs nitric acid until complete dissol-
ution, followed by cooling
Refs: 1)Beil- not found 2)H.J.Backer,Rec 54,
834-5(1935) & CA 30,1367(1936) - 3)ADL Punch
Cards(1954)(Conf)(not used as a source of info)

Benzenesulfenamide and Derivatives
Benzenesulfenamide (called Benzolsulfensdure-
amid in Ger), CGHS.S.NHZ; seems to exist only in
the form of derivs, such as:
Monom'trobenzenesul}‘enamides,(02N)CSH4 -S.NH,,.
Its 2-isomer melts at 120-4°, while the 4-isomer
melts at 99-103°
Refs: 1)Beil- not found 2)R.A.Coleman,USP
2,404,695(1946) & CA 41,154(1947)

2,4Dinitrobenzenesulfenamide,(O,N),C H,.S.NH,;
mw 215.24, N 19.50%. Yel crysts(from ethanol),

mp 119.0-205°. Can be prepd by cleavage of 4-
-benzylthio-1,3-dinitrobenzene with chlorine. Its
expl props were not detd

Refs: 1)Beil- not found 2)R.H.Baker et al,JACS
68,2639(1946) & CA 41,2058(1947) 3)N.V.Khromov
-Borisov & M.B.Kolesova,ZhObshchKhim 25,361

-5 & 380(1955) & CA 50,2466(1956)

Benzenesuvlfenic Acid and Derivatives
Benzenesulfenic Acid or Phenylsulfobydroxide




(Called Benzolsulfensaure in Ger), CsHs.SOH;
seems to exist only in the form of its derivs, such
as:

Benzenesulfenyl Chloride or Pbenylsulfocblbrzde.
(Benzolsulfensaure-chlorid in Ger), C sHg .SCl.
Red liq which smokes in the air; bp 73-50 at 9mm;
dec when distilled under atm pressure. Its ptepn
& props are described in Refs 1,2 & 3. It was re-
ported (Ref 4) that a glass container with benz-
enesulfenylchloride exploded at Shell Houston
Research Laboratory after standing undisturbed
for several months

Refs: 1)Beil 6,(295] 2)H.Lecher & F.Hol-
schneider,Ber 57,757(1924) 3)N.Kharash et al,
ChemRevs 39,279(1946) 4)Anon,C&EN 35,No47,
p 57(1957)

Mononitrobenzenesulfenylchlorides, O,N.C.H,.SCL,

The following isomers are described in the litera-
ture: 2-Nitrobenzenesulfenylchloride. Yel ndls
(from benz); mp 750, expl on further heating, Eas-
ily sol in benz, AcOH & chlf; diffc sol in eth,CCl,
& petr eth. Can be prepd by chlorination of 2,2’
~dinitrodiphenyl-disulfide(Refs 1,3,6,7 & 8).
The anbydride of the disulfide, called 0.0’-Dinitro~
phenyl-schwefeloxyd by Zincke, O,N.C_H,.8.0.-
S.C¢H,.NO,, expl at temps higher than its mp 92
-3°(Refs 1 & 2); 3-Nitrobenzenesulfenylchlaride
was prepd by chlorination of 3,3’~dinitrodiphenyl-
disulfide; no props are given(Ref 5); and 4-Nitro-
benzenesulfenylchloride, yel scales(from hexane),
mp '52°; was prepd by chlorination of 4,4’-dinitro-
diphenyldisulfide(Refs 2,4 & 8). The anbydride of
the disulfide, called p.p’-Dinitrophenyl-schwefel-
oxyd by Zincke, yel lfts(from benzene), dec ca
160° and expl mildly(Refs 2 & 4)
Refs: 1)Beil 6,(157) & [308] 2)Beil 6,(160)
3)T.Zincke & F.Farr,Ann 391,63 & 67(1912) 4)T.
Zincke & S.Lenhardt,Ann 400,9-12(1913) 5)N.E.
Foss et al,JACS 60,2729(1938) 6)].H.Billman &
E.O’Mahony,JACS 61,2340-1(1939) 7)OrgSynth-
CollVol 2(1943),455 8)N.Kharash et al, ChemRevs
39,281(1946)

2,4-Dinitrobenzenesulfenylchloride, (O,N),C,H
SCl; yel crysts, mp 94-6°. Can be prepd by reac-
tion of chlorine with a suspension of 2,4-dinitro-
phenyldisulfide in MNB(Refs 2 & 3). It is a danger
ous expl and heating it above 90-100° should be
avoided(Ref 4)
Refs: 1)Beil- not found 2)]J.H.Bilman et al,JACS
63,1920-1(1914) 3)N.Kharash et al,J ACS 69,1613
-14(1947) & CA 41,6217(1947) 4)N.Kharash,JACS
72,3322-3(1950) & CA 44,10673(1950) (Expln haz-
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ard in the prepn and use of 2,4-dinitrobenzene-
sulfenyl chloride) 5)N.Kharash et al,JACS 77,
931-4(1955) & CA 50,1651-2(1956) (Hydrolysis of
2,4-dinitrobenzenesulfenylchloride)

Benzenesulfenylchloride. See above under Benz-
enesulfenic Acid and Derivatives

Benzenesulfinic Acid and Derivatives
Benzenesulfinic Acid(called Benzolsulfinsaure
in Ger), C;Hg.SO,H; mw 142.18, crysts, mp 83-4°,
is described in Ref 1

Its mononitrocompounds (2-,3- and 4-isomers)
and their salts are described in Ref 2

Davies et al(Ref 3) claimed to have prepd 2;4
~dinitrobenzene sulfinic acid,(O 2N),CeH 3-S50, H,
wh tufts, mp 196°, by heating 2 4-dmm'obenzene-
sulfonylhydrazide with aq hydrazine and .dil HC1
and pptg the product by addn of concd HCI. Brad-
bury & Smith(Ref 4) attempted the same methpd
of prepn and obtd the sulfonyl hydrazide, CiHg-
N,OgS which, when crystd from dioxane-water at
0°, decompd violently at 113°, On warming the
sulfonylhydrazide with HCI at 80°, filtering the
insol matter and acidifying with concd HCl, octa-
hedral crysts of the hydrazine dichloride(mp 197°)
were pptd

No description of higher nitrocompds cou'd be
found in the literature (See also Benzenesulfenic
and Benzenesulfonic Acids and Derivatives)
Refs: 1)Beil 11,2-6,(3) & [3-4] 2)Beil 11,8,(4)
& (5] 3)W.Davies et al,JCS 1931,626 & CA 25,
2702(1931) 4)H.Bradbury & F.J.Smith,JCS 1952,
2943 & CA 47,1082(1953)

Benzenesulfonic Acid and Derivatives
Benzenesulfonic Acid (called Benzolsulfonsaure
in Ger), C6H5.503H; mw 158.18; solid, when an~
hyd, mp 55-6°. It forms numerous salts and other
derivs, some of which are expl. The prepn and
props are given in Beil 11,26-9,(18-20) & [9-11].
This compd can cause serious local toxicity to
skin and mucous membranes, as reported by Sax
(1957),p 347
Benzenesulfonyl Azide(called Benzolsulfonsaure-
azid in Ger), CsHs‘SOz'Na" mw 183.19, N22.94%;
yel oil, mp expl on heating; easily sol in alc, eth
or chlf. Can be prepd from benzenesulfonyl hydra-
zide, Na nitrite and AcOH(Refs 1 & 2) or by treat-
ing benzenesulfonyl chloride with Na azide(Ref3)
Refs: 1)Beil 11,53 2)T.Curtius et al,JPraktChem
58,174(1898): 106,72(1923) and 112,92(1926) 3)T.




Curtius & J.Rissom,JPrakeChem 125,312(1930) &
CA 24,3228(1930)

msBenzenedisulfonyl Diazide, C.H Hy(SO,N,), s mw
256.21, N 32.81%; mp 82°, expl at hxgher temp.
Can be prepd by treating m-benzenedisulfonyl di-
chloride with Na azide in alc

Refs: 1)Beil- not found 2)T.Curtius & H.Meier,
JPrakeChem 125,358(1930) & CA 24,3229(1930)
Azidobenzenesulfonic Acid, N;.C,H,.SO H; mw
199.19, N 21.09%. The 2-Azido deriv is not de-
scribed in Beil but the 4-Nitro-2-azido deriv,
NgCgH,(NO,).SO.H, is listed; the Potassium
salt, KC e¢HaN,OgS, le-brn Ifts, of which,expls ca
130° (Ref l,p 31 & Ref 3,p 3413). The 3-Azido
deriv, deliq ndls, forms a Barium salt, Ba(C_H, -
N;0,8),, in the form of ndls which expl ca 130°
(Ref 1,p 80 & Ref 3,p 3416). The 4-Azido deriv,
deliq ndls, expl on heating; and also forms a
Barium salt, fairly sol in hot w(Ref 1,p 80 & [37]
and Refs 2 & 3)

Refs: 1)Beil 11,80,81 & {37] 2)P.Griess,Ber
20,1529(1887) 3)H.Limpricht, Ber 21,3413 & 3416
(1888) 4)E.Noelting et al,Ber 26,87 & 91(1893)
Mononitrobenzenesulfonic Acid, O,N.C.H,.SO H;
mw 203.18, N 6.90%. Three isomers are describ-
ed in the literature: 2-Nitro deriv, v hygr crysts,
mp ca 70°; 3-Nitro deriv, delq lfts; and 4-Nitro
deriv, hygr crysts, mp'95°. Hymas(Ref 2) obtd 2
corrosion resistant coating for ferrous surfaces
by treating with phosphoric acid or alkali phos-
phate soln to which menitrobenzene sulfonic acid
or certain other org nitro compds have been added
Refs: 1)Beil 11,67-8 & 71(20-21) and [31-33]
2)M.Hymas,USP 2657156(1953) & CA 48,2557-8
(1954)

Dinitrobenzenesulfonic Acid, (O,N),CgH,.SO,H;
mw 248.22, N 11.35%. The 2,4-Dinitro, It yel deliq
prisms of the trihydrate which melt at 108% and
lose w of crystn at 130%and 3, 5-Dinitro deriv,
deliq cryst, are described in the literature. Their
expl props were not investigated

Ref: Beil 11,78-9 & [36]
2,4,6+Trinitrobenzenesvlfonic Acld(called Pikryl-
sulfonylsaure in Ger), (OzN)acst.SOsH, mw
293.17, N 14.33%; crysts of the trihydrate, mp-
sinter ca 100° and the anhyd acid melts ca 185%;
sol in w, alc & eth; diffc sol in chlf; insol in benz
Can be prepd by heating an alc soln of picryl
chloride with an excess of Na sulfite. Its expl
props were not investigated. The Sodium salt,
<02N)3C5H2'503N3+H20; large col transparent
crysts, readily sol in w but sparingly sol in alc
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or eth, loses w of crystn at ordinary temp and
may be heated to 300° without decompn; when
heated on Pt in an open flame, it explodes
Refs: 1)Beil 11,80 2)C.Willgerodt,]JPrakeChem
32,117(1885) & JCS 48 11,1232(1885)

Benzenesulfonic Acid Azoacetylhydrazide(called
BenzolsulfosQure-aZO-acet-hydrazid; 1- [ 4-Sulfo
-phenyl] -4-acetyl-tetrazen=(1); or [ 4-Sulfo-benz-
oldiazo] - [ B-acetylehydrazid] in Ger),HO,S.C,~
H,.N:N.NH.CO.CH,; mw 258.26, N 21.70%. Its
Sodium salt, NaC H9N4O4S+2H O, wh lustrous
cryst, produced from diazobenzenesulfonic acid
and acetylhydrazide, explodes when heated. In
w, the Na benzenesulfonate salt gives hydrogen
azide and Na sulfanilate; NaOH and p-toluene-
diazonium chloride convert it into hydrogen azide
and Na p-toluenediazoaminobenzenesulfonate
Refs: 1)Beil 16,(419) 2)O.Dimroth & G.de Mont=
mollin,Ber 43,2912-3(1910) & CA 5,494(1911)

Benzenesulfonyl Peroxide(called Dibenzolsulfo-
nyl-peroxyd in Ger), C;H4.S50,.0.0.0,S.C Hg;
mw 314.34, O 30.6%, col prisms(from alc), mp
expl ca 53-4°; readily sol in eth or chlf; diffc sol
in alc; insol in w. Can be prepd from benzene-
sulfony! chloride and Na peroxide in ice cold w.
This compd expl also on impact

Refs: 1)Beil 11,34 2)R.Weinland & H.Lewko-
witz,Ber 36,2702(1903)

Benzenesulfony! Sulfuric Acid Peroxide(called
Benzol-sulfonylsulfomonopersaure in Ger),
CeHg-S0,.0.0.S0,H; mw 254.25, O 44.1%. Its
Potassium Salt, KC H0,S,, sq prisms(from w),
dec on storage and expl mildly when heated
Ref: 1)Beil 11,34 2)R.Willstatter & E.Hauen-
stein,Ber 42,1848(1909)

Benzenesulfonyle2,5stolylenediozoimide [called
N-Benzol-sulfonyl-4~diazo-2-methyl-anilin or
Toluchinon-benzolsulfonylimid=(1)~diazid-(4) in
Ger] , CgHg.SO,.N:(CH,)CgH,:N, or
CsHs'Soz I\II\

N CoHy:CHyj mw 273.31, N 15.38%;

N
leyel ndls; mp dec explosively at 163°. Was prepd
by diazotizing S-amino-2-benzenesuifaminotolu-
ene with concd HCl, aq Na nitrite and pptg the
product by treating the filtrate with Na acetate
Refs: 1)Beil 16,608 2)G.T.Morgan & F.M.
Micklethwait,JCS 87,925-6(1905)




Benzenesulfonylspsxylylenes2,5ediazoimide (cal-
led N-Benzol-sulfonyl-4-diazo-2.5-dimethyl-anilin
or p-Xylochinon-benzol-sulfonylimid-diazid in
Ger), CSH_,‘.SOz.N:(CHE,)ZCst:N2 or

CeHg-50,N
E ety (CHy)yi mw 287.33, N 14.62%

yel ppt; mp-dec explosively at 125-130°. Was
prepd by diazotizing 2-amino-5-benzene-sulfamino
-p-xylol

Refs: 1)Beil 16,609 2)G.T.Morgan & F.M.
Micklethwait,JCS 87,926-7(1905)

Benzenetetrazole. A misnomer for Pyrazopyrazine

listed in CA, Subject Index 1907-16,p 4130

Benzenethiol and Derivatives

B enzenethiol; Phenylmercaptan or Thiophenol
(Called Sulfhydrylbenzol or Mercaptobenzol in
Ger), CsHs.SH-, liq, bp 168.30, is described in
Beil 6,294, (142) & [284] . Forms numerous salts
Mononitrobenzenethiol ,(O,N).CcH, .SH. Its 2-iso~
mer is a solid melting at 61°; the 3-isomer is
an oil with repulsive odor and the 4-isomer is a
solid melting at 77°. They are described in Beil
6,337-9,(154 & 159) and [303-4 & 308-9]
2,4-Dinitrobenzenethiol, (OzN)zcsﬂs‘SH; lt-yel
crysts, mp 131-2°. Its prepn and other props are
in Beil 6,342,(162) & [315]
2,4,6s Trinitrobenzenethiol; Picrylmercaptan or
2,4,6¢Trinitrothiophenol, (O,N),C H,.SH; mw
245.19, N 17.14%. Small yel crysts, mp ca 114°
and expl violently ca 115°. Easily sol in cold
w or alc but dec when heated; sol in eth,chlf,
acet or benz; nearly insol in CS, or petr eth. Can
be prepd by adding (under cooling) picryl chlor-
ide to K,S dissolved in 90% alc, allowing to
stand and then acidifying with a mineral acid

Its Potassium Salt, KCgN H,0,S, reddish-brn
ndls, expl violently ca 140° or on impact. Its Ag,
Cu, Na and Pb salts are also known(Refs 1 & 2).
The Na salt was also prepd by Thomas et al(Ref
3)
Refs: 1)Beil 6,344 & [316] 2)C.Villgerodt, 17,
Ref 353(1884) 3)V.Thomas et al,CR 178,1289
(1924) & CA 18,1995(1924)

Benzene Triozonide, formerly known as Ozo-benz-
ene (called Benzol triozonid in Ger), 03\

/
mw 222.11, O 64.8%; amor mass, /CH'CH-CH

extremely unstable expl, dec in O{CH- H-(':H
a vac and on exposure to a stream %g
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of air; insol in alc, abs eth, chif, carbon disulfide
or ligroin; det violently with warm w, coned sul-
furic acid or concd KOH. Even in ice-cold w, the
cryst mass expl at the sl touch. Can be obtd by
introducing a stream of ozone into pure benz at
5-10°

This extremely unstable expl developes about
25% more energy than NG and its vel of deton is
much higher than that of ordinary expls, which
gives it exceptionally great disruptive power(Ref

3)
Refs: 1)Beil 5,197 2)C.Harries & V.Weiss,Ber

37,3431(1904) 3)Anon,SciAmMonthly 1,144(1920)
4)Tobolsky & Mesrobian(1954),180

Benzenyloxyhydroxytetrazotic Acid. See Phenyl-
oxyhydroxytetrazotic Acid

Benzenyloxytetrazotic Acid. See Phenyloxytetra-
zotic Acid

Benzenyltetrazotsaure. Old Ger name for 5-phen-
yl-tetrazole

Benzfurazan, See Benzofurazan
Benzfuroxan. See Benzofuroxan

Benzidine and Derivatives

Benzidine or 4,4’-Diaminobiphenyl (called 4,4’
-Diaminodipheny! or Benzidin in Ger), H,N.C-
Ha.C6H4.NH2; mw 184.23, N 15.21%; grayish-yel
crysts, wh or sl reddish crysts or lfts(depending
on solv), mp 127.5-128.5°, bp 402° at 740mm, d
1.250 at 20°. Benzidine is of low order of toxici-
ty but it is suspected to be a possible cause of
bladder tumor and when heated to decomp, emits
highly toxic fumes(Ref 9). Its other props & prepn
are given in Refs 1,4,5,6,7 & 8

It forms various salts and addn compds, the
following of which are expl(Ref 1,p 219 & [90]
and Ref 2): Bromate C, ,H,  N,+2HBrO,, dec vi-
olently on rapid heating; Chlorate, C H, N +
2HCIO,, dec explosively on rapid heating or when
heated in the presence of traces of nitric acid;
Perchlorate, C, ZH‘2N2+HCIO4; grayish solid,
dec ca 100° and the Diperchlorate, dec explo-
sively on rapid heating; Picrate, C ,,H, N~
+2(CgH,N,;0,), yel-gmn crysts, expl on rapid
heating; Quinonedichloroimide, 2(C , H N )
+C H,N,Cl,, violet ndls, mp expl ca 121° [Ref




1,p(60) and Ref 1a}

Benzidine has been claimed(Ref 3) to be one
of a number of compds suitable as a sensitizer
for AN
Refs: 1)Beil 13,214,219,(58) & [90] 1a)A.
Knorr,Ber 43,799(1910); JCS 98 1,324-5(1910)
2)A.E Kretov, JRussPhysChemSoc 60,1427(1928)
& CA 23,2117-8(1929) 3)W.O.Snelling & J.A.
Wyler,USP 1827675(1932) & CA 26,601(1932)
4WM.S,Fishbein,VoyennayaKhimia(Russia) 1933,
No 6,p 3-8; ChemZtr 1934 I, & CA 29, 7077(1935)
5)K.Ino & R.0da,]SocChemInd(Japan) 46,552-3
(1943) & CA 42,6343(1948) 6)USSpec MIL-B-11332
(1951) 7WM.Zisic & V.Premru,KhemZbornik 1951),
139-42 & CA 48,10687(1954) 8)T.Maki & K.
Obayashi, JSocChemInd(Japan) 55,108-9(1952) &
CA 48,5836(1954) 9)Sax(1957),347-8
Benzidine,Alkylated(Nitro Derivatives). See Vol
1,p A129-L and Note under 2,5,3"- Trinitrobenzi-
dine
Mononitrobenzidine, H,N.C.H, -CgH, (NOZ).NHz;
mw 229.23, N 18.33%. The 2-Nitro and 3-Nitro
-derivs are described in Beil 13,235,(67) & [ 107]
Dinitrobenzidine, H,N.C H,(NO,).C H,(NO,).-
NH,, mw 274.23, N 20.43%. The following isomers
are described in the literature: 2,2*% Dinitro-, yel
Ifts(from alc), mp 214°(Ref 1) & 200-2°(pptd from
acid soln)(Ref 2); 2,3’-Dinitro-, deep red ndls
(from phenol-alc), mp 236° & 243-4(Ref 1); 3,3’
-Dinitro., crysts(from pyridine+alc), mp 275° or
red ndls{from phenol), mp 281-2°(Ref 1 & 278-9°
(Ref 3)

Other props & prepn are given in the Refs
Refs: 1)Beil 13,235-6,(67-8) & [108] 2)B.A.
Porai-Koshits & M.Bentov,ZhObshKhim 14,1019
-24(1944) & CA 39,4599(1945) 3)E.D.Bergman &
M.Bentov,JOC 19,1598(1954) & CA 49,15765
(1955)
2,2’«Dinitrobenzidine Perchlorate, Fishbein(Ref
2) treated 2,2% dinitrobenzidine with nitrous acid
and reacted the resulting diazonium compd with
perchloric acid to obtain an expl compd which he
called “diazo-2,2*-dinitrobenzidine perchlorate®.
This préd was claimed to be suitable for use in
primary and initiating compositions
Refs: 1)Beil- not found 2)M.S.Fishbein,Voyenna-
yaKhimia(Russia) 1933, No 6,pp 3-8 & CA 29,
7077(1935)

2,53’ Trinitrobenzidine, H,N.C4H, (NO 2 CH,e
(NO,),.NH,; mw 319.23, N 21.94%; dk-red ndls
(from phenol +alc), mp 276°. It was isolated by
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LeFeévre et al{(Ref 2) from the hydrolysis prod

of the nitration of 2-nitrodiacetylbenzidine
through the sulfate. The expl props of this compd
were not investigated

Refs: 1)Beill3, [109] 2)R.].W.LeFévre et al,
JCS 1927,2332 & 2338 & CA 22,69(1928)

Note: Higher nitro derivatives of benzidine were
not found in Beil or in CA through 1956 but some
addnl higher nitro alkylated benzidine derivs
which are expl include the following:

N N’sDinitrosN,N’sdimethyle3,5,3’,5’ stetranitros
benzidine, [ -C_H,(NO,), N(NO,).CH,] ,; lfts
ffrom fuming nitric acid by careful addn of w),
mp expl above 220%(Refs 1,3 & 4)
N,N’sDinitrosN,N’sdipropy!s3,5,3°,5 stetranitros
benzidine, [-C,H,(NO,),.N(NO,).CH,.C,H,] ,;
1t yel fles(from concd nitric acid), mp expl ca
213%°(Refs 2 & 5). Many other alkylated nitrobenz-
idine derivs dec on heating

Refs 1)Beil 13,237 2)Beil 13,[110]

3)P.van Romburgh,Rec 5,244(1886)

4)X .H.Martens,Ber 19,2126(1886) 5)G.van
Romburgh,Rec 41,42(1922)

Benzil and Derivatives
Benzil; Bibenzoyl; Dibenzoyl; Dipbenylglyoxal
or Diphenyldiketone, [ called 1.2-(or a.B~)-di~
phenyl-dthan or a:a’-Dioxo-dibenzyl in Ger],
CgHg.CO.CO.CH, ; mw 210.22; yel prisms(from
eth), mp 95°, bp 346-8° (dec), d 1.23 ac 15%
QY 1625kcal/mol(w liq); very sol in benz or eth;
sol in alc; v sl sol in w. The toxicity of benzil
is unknown but it is used as an insecticide(Ref
6). Its prepn and other props are given in Ref 1
and in others(Refs 1,2,3,4,5 & 7)
Refs: 1)Beil 7,747,(392) & [674] 2)A.Zinn,Ann
34,188(1840) 3)R.Adams,OrgSynth 1(1921),25-7
4)H.Gilman,OrgSynth 6(1926),6-7 5)S.M.McElvain
et al,JACS 73,3810(1951) & CA 46,6627(1952)
5)8ax(1957),348 7)USSpec MIL-B-565A(1958)
Mononitrobenzil, CSHS.CO.CO.C6H4.N02, mw
255.22, N 5.49%. The 2-, 3- and 4-Nitro derivs
of benzil are described in Beil 7,765 & [683]
Dinitrobenzil, C”HeNzos, mw 300.22, N 9.33%.
Nine isomers of diaitrobenzil, none of which
seems to be expl, are described in Beil 7,766,
(396) & [684-6]
Trinitrobenzil, C 1aH4N3Og-not found in Beil
Tetranitrobenzil, C, HN,O  , mw 390.22, N
14.69%, OB to CO, -86.1%. Two isomers are
described in the literature: 2,4,2°,4’-T etranitro-




benzil,(O,N),C H,.CO.CO.C4H,(NO,),; pale

yel crysts, mp 222-3%; sl sol in glac AcOH or
toluene; insol in other ordinary solvs. It was
prepd by Blatt & Rytina(Ref 5) by heating a soln
of 2,4,2',4’~tetranitrostilbene with strong mixed
acid contg nitric acid, sulfuric acid & oleum, and
pouring it onto a large quant of ice. When treated:
with alk hydrogen peroxide the tetranitrobenzil
formed 2,4-dinitrophenol(Refs 1 & 5) 3,5,3",5’
-Tetranitrobenzil, pale yel prisms(from AcOH),
mp 179°; readily sol in hot AcOH, sl sol in hot
alc or benz. It was prepd by heating at 100-10°
3,3-dinitrobenzil with concd sulfuric acid and
nitric acid. It is stable in hot nitric and acetic
acids. The exp! props of this tetranitro compd
are between those of DNT & TNT(Refs 2,3 & 4)
Refs 1)Beil- not found 2)Beil7, [686] 3)G.H.
Cristie & J.Kenner,JCS 1926,475 & CA 20,1620
(1926) 4)F.D.Chattaway & E.A.Coulson,JCS
1927)578 & CA 21,1983(1927) 5)A.H.Blatt &
A.W.Rytina,JACS 72,405(1950) & CA 45,1081
(1951)

2,4,2",4' ,6"Pentanitrobenzil, (O,N),C H,.CO.-
CO.CEH,(NO,)y; mw 435.22, N 16.09%, OB to
CO,, =68.0%; col crysts, turn orn-brn in the light;
mp 261°(dec). This compd was prepd by nitration
of 2,4,G-trinitrostilbene or 2,4,6,2’-tetranitrostil-
bene with mixed nitric and sulfuric acids. Penta-
nitrobenzil is also obtd from 2,4,6,2’ ,4*-penta-
nitrostilbene under similar conditions. It does
not form addn compds with naphthalene or anthra-
cene but thxophthene yields an impure yel prod,
mp 220-4°. The pentanitrobenzil is recovered un-
changed after boiling with hydroxylamine hydro-
chloride or g-phenylenediamine in glac AcOH. Its
expl props were not detd

Refs: 1)Beil- not found 2jF.Challenger & P H.
Clapham,]JCS 1948,1612-4 & CA 43,1733(1949)

Benzimidazole and Derivatives
Benzimidazole; 1,3-Benzodiazole; o-Phenylene
-formamidine or Benzoglyoxaline (called N,N'-Meth-
enyl-o-phenylendiamin or Benzimidazol in Ger),

1 NH

" SCH; mw 118.13, N 23.72%. It £
CH ‘\N/C mw 3, 3.72% orms

3

numerous salts and other derivs and addn compds,
some of which are expl. Other props & prepn are
given in Refs 1 & 2. Its picrate, is described in
Ref 3

Refs: 11Beil 23,131,(35) & [151] 2)A.T.James
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& E.E.Turner,JCS 1950,1515 & CA 45,1116(1951)

3)L.Monti & G.Franchi,Gazz 81,772(1951) & CA

48,3976(1954)

Benzimidazolesdiazidoecopper Salt, [(N,),CuC,-

HSNZ} , expl weakly at 183-5°, but not under im-

pact

Refs: 1)Beil« not found 2)A.Cirulis & M.Strau-

manis, JPraktChem 162,307-28(1943) & CA 38,

1970(1944)

Mononitrobenzimidazol e, NH\
O,N.C;H,  CH;

\N/

mw 163.13, N 25.76%. The 5(or 6)-1!itro(Refs 1&

2) and the 4(or 7)-Nitro (Refs 1 & 2) derivs are de-

scribed in the literature. The Picrate of 4-nitro-

deriv, mp 184-5°, is described in Ref 3

Refs: 1)Beil 23,135 & [154] 2)A.Bamberger &

B.Berlé,Ann 273,340(1893) 3)G.M.van der Want,

Rec 67,48(1948) & CA 42,5020(1948)

Dinitrobenzimidazole, NH

(O,N),Cq \&N
208.13, N 26.92%. The 5,6-Dinitro deriv, mp 186°
was prepd by Efros(Ref 2) and the 5,7(or 4,6-Di-
nitro deriv, mp 239-40°(dec), was prepd by Bahner
et al(Ref 3). Their expl props were not detd
Refs: 1)Beil- not found 2)L.S.Efros,ZhObshKhim
22,1008-15(1952) & CA 47,12366(1953) 3)C.T.
Bahner et al,JACS 74,368%(1952) & CA 48,5183
(1953)
Note: Higher nitro.derivs were not found in Beil
or in CA thru 1956

CH,mW

Benzimidazolol. Same as Hydroxybenzimidazole

Benzimidazolone and Derivatives
Benzimidazolone or o-Phenylene-urea (called N~
N’-o-Phenylen-harnstoff; 2-Oxy-benzimidazol;
2-Oxo-benzimidazolin or Benzimidazolon in Ger),

/NH /N
CsH CO . ot C OH; mw
NNE \NH
134.13, N 20.89%. It forms numerous salts, some
of which are probably expl. Othet props & prepn
of benzimidazolone are given in Beil 24,116,
(240) & [62]
5,6eAziminosbenzimidazolone. See 5,6-Azimino
<benzimidazole, Vol 1,p AG43-R
Mononitrobenzimidazolone, C,HgN,0,; mw 179.13,
N 23.46%. The 5-Nitro-deriv is described in Beil
24,119 & [242] NH
5,6-Dinitrobenzimidazolone, (OZN)ZCGH§>CO
NH




mw 224.13, N 25.00%; orn-yel ndls(from dil alc),
mp above 300°. Other props & prepn are given in
Beil 24, (242)

Trinitrobenzimidazolone, C,H,N.0,, mw 269.13,
N 26.02%. The 4,5,6-Trinitro and 5,6,7-Trinitro
derivs were prepd by James & Turner(Ref 2) who
studied their antimalarial activity but did not
describe their prepn or determine their expl props
Refs: 1)Beil- not found 2)A.T.James & E.E.
Turner, JCS 1950,1515 & 1518 & CA 45,1116(1951)

Benzimidazolonesguanylimide [called 1.2-0
-Phenylen-biguanid or Benzimidazolyl~(2)-guanid-
in in Ger], /NH\

CH, /C:N.C(:NH).NHZ; mw

“\NH

175.19, N 39.98%; yel lfts of the monohydrate
(from w), mp 242° (dec) (Ref 1) or pearly lfts, mp
245°(dec)(Ref 2). Other props and several methods
of prepn are given in Refs 1,2 & 3. It forms num-
erous salts, some of which have weak expl props:
Hydrochloride, C.H N_+HCl, ndls, dec gradually
ca 100% Nitrate, CqH,N +HNO,, wh ndls, mp
216°(dec) and 2C Hy N+ SHNO, +3H,0, col
crysts, mp 178°(dec) and Picrate, CgH N +C, -
H,(NO,),.OH, yel ndls, mp 269-70° (Refs 1,2 & 3)
Refs: 1)Beil 24,118 & [62] 2)G.Pellizzari,Gazz
51, 1, 98-9(1921) & CA 15,3077(1921) 3)F.E.King
et al,JCS 1948,1366 & CA 43,1404(1949)

Benzimidezolone-imide. See Amino-benzimidazole,
Vol 1,p A187-R to A188-L

Benzin, Benzine, Petroleum Benzin or Gasoline.
A mixt of hydrocarbons obtd from the second por-
tion of the fractional distillates, betw 70-90°, of
crude petroleum. It is a clear col liq of d 0.640
-0.675; inso! in w but miscible with alc, eth, oils
and carbon disulfide(Ref 1). This mixt is consid-
ered by Sax(Ref 3) to be sl toxic but dangerous
when exposed to heat or flame. This mixt should
aot be confused with benzene or benzene homo-
fogues. It can be used as an insecticide and as
a solv for some expls. The Germans used it dur-
ing WW II as one of the fuels(together with O as
oxidizer) for propelling the missile of WWII cal-
led V-1(Ref 4). Benzine with Al dust and liq O
as oxidizer was proposed by Stettbacher(Ref 2)
as a rocket propellant

Refs: 1)Hackh’s(1944),p 112 2)A.Stettbacher,
Explosivst 1956,27 & 30 3)Sax(1957),p 348
4)PATR 2510(PB No 161270)(1958),p Ger 215,
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under V-1 and V-2 (Propellants; Used in)

Benzite(Fr). See 1,3,5-Trinitrobenzene under
Benzene

Benzocarbazole and Derivatives
Benzocarbazole, C, H, N. Three isomers are
described in Beil 20,494,495,(179) & [319] and
five isomers are given in the CA Decennial Sub-
ject Index 4150, 1652s(1947-1956)
Nitrosobenzocarbazole, C‘GHmN.NO. Two iso-
mers are described in Beil 20,495 & 496
Mononitrobenzocarbazole, C‘ 6H1°N202. One iso-
er is described in Beil 20,(179)
Dinitrobenzocarbazole, C,6H9N304. One isomer
is described in Beil 20,(179)
T'rinitrobenzocarbazole, C16H8N406’ not found
in Beil or CA thru 1956
T etranitrobenzocarbazole, C16H7N5 Og, not found
in Beil or CA thru 1956
Pentanitrobenzocarbazole, C, . H.N O, ; mw
442.18, N 19.01%. One isomer, x,x,x,x,x-Penta-
nitro-2,3-benzocarbazole is described in the lit~
erature. The compd is in the form of golden-yel
Ifts, mp 256°; nearly insol in most org solvents.
Was prepd by heating 2,3-benzocarbazole or x,x
-dinitro-2,3-benzocarbazole with mixed nitric
-sulfuric acid. Its expl props were not investigated
Refs: 1)Beil 20,(179) 2)F.Kehrmann et al,Ber
46,3716(1913)

Note: No later Refs on pentanitrobenzocarbazole
were found in CA thru 1960

Benzodiazoles. See under Aminoindazoles, Vol

1,p A224-L
Benzodioxadiazine. See Benzofuroxan

Benzodioxan and Derivatives
Benzodioxan (Ethylenedioxybenzene or Pyrocate-
chol Ethylene Ether), CgHgO,; mw 136.14, O
23.50%. This compd exists in two configurations:

1,3-Benzodioxan, HE- CH=C;-O-CH2 and 1,4-Ben-
HC- N

CH= C-CHZ-O
2odioxan, H(&-CH=(|‘,-O-(J‘:H2. Both forms are aro-
HC-CH=C-0O- H2

matic oily liquids. Their props & prepn are given
in Beil 19,22,(613) & [20,21]
Mononitrobenzodioxan, C8H7NO4; mw 181,14, N
7.73%. The &(or 7)-Nitro deriv of 1,4-benzodioxan
(called 4-Nitro deriv by Vorlander and by Heertjes
et al); ndls(from w or alc), mp 121-2°, was prepd




by direct nitration of the parent compd(Refs 1,2,
3 & 4) :
Refs: 1)Beil 19,22 2)D.Vorldnder,Ann 280,206
(1894) 3)P.M.Heertjes et al, Rec 60,572(1941) &
CA 37,620(1943) 4)P.M.Heertjes & L.]J.Revallier,
Rec 69,263(1950)

Dinitrobenzodioxan, CgH¢N, O, ; mw 226.14, N
12.39%. The 6,7-Dinitro deriv (called 4,5+dinitro
-1,2-ethylene-dioxybenzene by Ghosh,Robinson &
Robinson and by Heertjes et al), It yel ndls(from
glac AcOH+alc), mp 131-2°, was prepd by nitra-
tion of the 7-nitro deriv using a nitric-sulfuric
acid mixt of very definite concn, at 90-9S°(Ref 4).
Its expl props were not detd(Refs 1,2,3 & 4).
Thete were prepd later by Heertjes et al(Refs 5
& 6), the 5,7-Dinitro deriv, It yel ndls(from acet),
mp 145.5-145.7°, indirectly via 3,5-dinitropyro-
catechol, because no direct method of nitrating
the parent compd had been found(Ref 5), and the
5,6-Dinitro deriv, yel ndls(from alc), mp 185.6
-186.1°, obtd by dinitration, either directly or via
the mononitro deriv of G-acetamidobenzo-1,4-di-
oxan, followed by deacetylation and deamination
(Ref 6). The 5,8-Dinitrobenzo-1,4-dioxane, yel
crysts(from ligroin or aq alc), mp 99.6-102.5°,
was prepd by condensation of 3,6-dinitropyro-
catechol with ethylene bromide(Ref 6). These
compds were prepd as possible substituents for
azo dyes and their expl props were not detd
Refs: 1)Beil 19,(613) 2)B.N.Ghosh,JCS 107,
1591(1915) 3)G.M.Robinson & R.Robinson,JCS
111,935(1917) 4)P.M.Heertjes et al,Rec 60,
572-3(1941) & CA 37,620(1943) 5)P.M.Heertjes
et al,JCS 1954,1869 & CA 49,9655(1955) 6)P.M.
Heertjes et al,JCS 1955,1316 & CA 50,2600(1956)
Trinitrobenzodioxan, CoHN, Oy, mw 271.14, N
15.50%. The 5,6,7(or 6,7,8)-deriv called 4,5,6(or
3,4,5)>trinitro-1,2-ethylenedioxybenzene by
Heertjes et al, Ifts or ndls (from alc), mp 1566,
can be prepd by nitration of the 6,7-dinitro compd
(Refs 1,2 & 3) or more conveniently by nitration
of the 6(or 7)mononitro deriv(Ref 4). The 5,6,8
«Trinitro-1,4-dioxan, yel ndls(from alc and from
isobutanol), mp 180.4-181.0°, was prepd by ni-
tration of the 5,6-dinitro deriv(Ref 5). Their expl
props were not detd

Refs: 1)Beil 19,(614) 2)B.N.Ghosh,JCS 107,
1592(1915) 3)G.M.Robinsan & R.Robinson,JCS
111,935(1917) 4)P.M.Heertjes et al,Rec 60,574
(1941) & CA 37,620(1943) S)P.M.Heertjes et al,
JCS 1955,1315 & CA 50,2600(1956)
5,6,7,8+Tetranitrobenzos 1,4sdioxan (called 3,4,5,6
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-Tetranitro-1,2-ethylenedioxybenzene by Heertjes
et al), C;H,N,O,,, mw 316.14, N 17.72%; wh
crysts(from alc), mp 286°, expl at higher temp.
Was prepd by nitration at 70° of a soln of the
5,6,7~trinitro deriv in sulfuric acid. Expln of this
compd could not be prevented during detn of its
N content

Refs: 1)Beil- not found 2)P.M.Heertjes et al,
Rec 60,575(1941) & CA 37,620(1943)

Benzofuran and Derivatives
2,3-Benzofuran or Coumarone (Cumaron in Ger),
HC=CH-C-0O

_CHj col aromatic-smelling oil; fr p
HC=CH-C-CH
below -18%, bp 173-4°, d 1.078 at 15/15%,
1.56897 at 16.3°. Other props & prepn are given
in the Refs. Has been used in resins(such as
coumarone-indene resin), plastics, paints and
vamishes
Refs: 1)Beil 17,54,(24) & [57] 2)Thorpe 3
(1939),411 3)Kirk & Othmer 4(1949),594-600
Mononitrobenzofuran, CgHgNO,; mw 163.13, N
8.59%. The following isomers are described in
the literature: 2-Nitro-, col ndls, mp 134°(Ref 1)
x-Nitro-, yel ndls, mp 85°(Ref 1); 5-Nitro-, col
lfts, mp 114-115°(Ref 2) and 6-Nitro-, yel pdr,
mp 246-7° with decompn(Ref 3)
Refs: 1)Beil 17,59 2)H.Erlenmeyer et al;Helv
31,77(1948) & CA 42,4167(1948) 3)P.Rumpf &
C.Gansser,Helv 37,435-6(1954) & CA 49,6216
(1955)
Dinitro-, CqH,N, O and Trinitro-, CgH N, O,
Benzofurans were not found in Beil or in CA
thru 1956

Benzofurazan and Derivatives
Benzofurazan or 2,1,3-Benzoxadiazole (called
3.4=Benzo~1.2.5-0xdiazol or Benzfurazan in Ger)
formerly called Benzochinon-(1.2)dioxim or o
-Chinondioxim in Ger(Ref 1la), HC:CH-C=N\

0;
HC=CH-C=N""
mw 120.11, N 23.33%; peculiar-smelling ndls(from
dil alc), mp 55°, readily volatile in steam; sol in
most org solvs. Other props & prepn are given in
Refs
Refs: 1)Beil 27,568 & (573) la)Beil 7,601 &
(338) 2)T.Zincke & P.Schwarz,Ann 307,40(1899)
3)A.Hantzsch & W.H.Glover,Ber 39,4170(1906)

& 40,4346(1907) 4)A.G.Green & F.M.Rowe,]JCS
101,2456(1912) & 111,618(1917) 5)R.]J.Gaughran




et al,JACS 76,2234(1954) & CA 49,6238(1955)
Mononitrobenzofurazan, CgHgN; Oy, mw 165.11,
N 25.45%. The 4-Nitro deriv, 1t yel crysts(from
nitric acid), mp 98°; insol in w; sol in most org
solvents. Was prepd by treating benzofurazan
with concd nitric-sulfuric acid. This compd is
called "Furazano della l-nitro-o-chinondiossima®
in Ref 3

Refs: 1)Beil 27,659 2)P.Drost,Ann 307,69(1899)
3)M.Milone & G.Tappi,AttiAccadSciTorino 751,
458-9(1940) & CA 37,1309(1943)

Note: No higher nitrated derivs of benzofurazan
were found in Beil or in CA thru 1956

Benzofurezen Oxide, Same as Benzofuroxan

Benzofuroxan and Derivatives
Benzofuroxan; Benzofurazan Oxide; Benzodioxa-
diazine or Quinonedioxime P eroxide (formerly cal-
led “o-Dinitrosobenzene”, which is incortrect)
(called 3.4-Benzod.2.5-0xdiazol=2.5-0xyd or Benz-
furazan-1.3-0xyd in Ger), HQ=CH~(;=N-6;

HC= CH-C=N-Q
HC=CH-C=N-Q or HC:CH—Q=N\O (despite 60
HC=CH-C=N-O  Hl= CH-C=N&(,

years of research to elucidate its structure, a-
vailable evidence is insufficient to permit a
choice among the various structures suggested,
hence, none can be eliminated); mw 136.11, N
20.58%; wh ndls(from alc or w) or almost col Ifts
(from benz), mp 72°. Other props & prepn are
given in Refs 1,2,3 & 4

Refs: 1)Beil 7,601 and 27,(622) & [629] 2)E.
Noelting & A.Kohn,ChemZtg 18,1905(1894) 3)R.
].Gaughran et al,JCS 76,2223(1954) 4)].V.R.
Kaufman & J.P.Picard,ChemRevs 59,429-61(1959)
6sAzidos5Senitrobenzofuroxan, CgH, N O,; mw
222,12, N 37.84%; dk yel ndls(ftom alc), mp 89°
(dec), expl violently when heated rapidly above
its mp. Was prepd by heating 1,3-dinitro-4,6~di-
azidobenzene at 80-85° until the evolution of N
ceased. Further nitration converted this compd,
nn standing, to nitrobenzodifuroxan, C.H N O
Refs: 1)Beil~ not found 2)J.R.Gaughran et al,
TACS 76,2235(1954) & CA 49,6238(1955)
Mononitrobenzofuroxan, C.H,N O, ; mw 181.11,
N 23.20%. The 4-Nitro, yel lfts(from glac AcOH),
mp 143°(Refs 1,2,3,4a,4 & 5) and the 5-Nitro
deriv, yel lfts(from dil alc or benz), mp 72°, expl
(Refs 1,2,4 & 5) are described in the literature
Refs: 1)Beil 7,608 & 27,(623) & [629] 2)P.
Drost,Ann 307,54 & 65(1899) 3)A.G.Green &
F.M.Rowe,JCS 103,2028(1913) 3a)M.Milone &
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G.Tappi,AttiAccadSciTorino 75 1,459(1940)
4)R.J.Gaughran et al,JACS 76,2235(1954) S)].V.
R.Kaufman & J.P.Picard,ChemRevs 59,448(1959)
Dinitrobenzofuroxan, CgH,N,Oy; mw 226.11, N
24.78%. Three isomers are described in the lit-
erature:
4,6-Dinitrobenzofuroxan (formerly called “4,5-Di-
nitro-1,3-dinitrosobenzene”), yel ndls(from glac
AcOH), mp 172%; sol in most org solvs. Can be
prepd either by -heating 2,4,6-trinitrophenylazide
at 90-100° or by nitrating benzofuroxan with a
sulfuric-nitric acid mixt at 5-20°(Refs 1,2,3 & 9)
or by other methods(Refs 4,8 & 11). This compd
is an expl, ca 130% as powerful as PA, but is
too sensitive for use as a HE. It is stable in
storage at 80° (Ref 7). Some of its salts are more
stable and less impact-sensitive expls and, there-
fore, may find use in primary expl compns.

The Potassium salt, (KDNBF),

O,N.C=CH- g O K’ mw 264.20, N 21.21%, OB
HC—Q—-

O
to CO2 ,HZO & KZO -42.4%, red crysts, golden
yel lfts(from w)(Refs 9 & 10). The following props,
apparently for the anhydrous salt, are given in
Ref 10: mp expl at 210°, d 2.21; friction sensi-
tivity- expl with fibre or steel shoe; gas volume
developed on expln G04cc/g; hygroscopicity at
30° & 90%RH- gain 0.27%; impact sensitivity,
PicArsnApp, 1-1b wt 6 ; initiation sensitivity- re-
quires 0.30g MF or 0.10g LA; sand test- 44.8g
sand crushed vs 48.0g for TNT; solubility 0.245g
per 100g water at 30%; specific heat 0.217cal/g/°C
for temps betw =50 and +50°; staby test(see Ref
10,p 263); volatility ar 100%(heat test) % loss 1st
48hrs 0.03%, 2nd 48hrs 0.05, no expln in 100hrs.
According to Refs 5 & 6, its sensitivity value is
betw MF & LLA(See also Ref 9a)
Silver salt, AgC HN, O, red crysts, mp expl on
heating(Ref 2); and Sodzum salt, NaC_HN, O,
red crysts, mp expl on heating(Ref 2)
5,6-Dinitrobenzofuroxan (formetly called *4,5-Di-
nitro-1,2-dinitrosobenzene”), 1t yel cryst(from
nitric acid), mp 172%(dec); sol in benz, diffc sol
in ale; was obtd by Drost(Ref 2) on nitrating the
S-mononitrobenzofuroxan with nitric acid and
pptg the resulting product with w. This compd
forms addn products with aniline or naphthalene
(Ref 1)(See also Ref 6b)
4,7-Dinitrobenzofuroxan, yel to brn crysts(from
acet), mp ca 182°; sol in hot w, MeOH, acet or
benz; sl sol in chlf or ligroin; insol in CCl,. Two
methods for its prepn are described by Borsche &




Weber(Ref 6a) _ «
Refs: 1)Beil 7,608-9 and 27,(623) & [629-30]
2)P Drost,Aan 307,55 & 57(1899) 3)A.G.Green &
F.M.Rowe,]JCS 103,2029(1913) 4)E.Schrader,Ber
50,778(1917) 5)L.Metz,SS 23,305-8(1928) 6)H.
Rathsburg,AngChem 41,1284(1928) Ga)W.Borsche
& H.Weber,Ann 489,291(1931) & CA 26,708(1932)
6b)M.Milone & G.Tappi,AttiAccadSciTorino 751,
460(1940) 7)Blatt,OSRD 2014(1944) 8)].Gillis &
J Hoste,AnalChimActa 1,326-9(1947) & CA 42,
4485(1948) 9)R.J.Gaughran et al,JACS 76,2234
(1954) & CA 49,6238(1955) 9a)M.Baer,"Pilot Plant
Preparation of KDNBF”®, PATR 2122(1955)(Conf)
10)PATR 1740,Rev 1(1958),261-4 11)].V.R.Kauf-
man & J.P.Picard,ChemRevs 59,448(1959)

Note: Compare with info on Dinitrodinitrosobenz-
ene under Benzene and Derivatives

Benzohydroxamic Acid and Derivatives
Benzohydroxamic Acid(called Benzhydroxamsaure,
N-Benzoylhydroxlamin or Benzyhydroximséure in
Ger), CgHg.CO.NH.OH or CeHg.C(OH):N.OH; mw
137.13, N 10.21%; rhom lfts(exists in two isomet-
ric types), mp 124-6° & 131-2° (values reported by
various investigators); expl or rapid heating; v
sol in alc; sl sol in w or eth; insol in benz, Can
be prepd by the action of hydroxylamine on the
esters, chloride or amide of benzoic acid and by
other methods(Ref 1). It forms numerous addn
compds and salts, such as the Copper salt, Cu-
(C;HENO,), , It blue cryst which expl mildly on
heating(Ref 2)

Refs: 1)Beil 9,301,(128) & [213] 2)L.Balbiano,
AttiAccadlinceiRend [5] 21 1,392 (1912)
Mononitrobenzohydroxamic Acid,OzN .CgH,.CO-
.NH.OH, mw 182.13, N 15.38%. Two isomers are
described in the literature:
3-Nitrobenzobydroxamic Acid, granules(from chlif),
mp 153° (dec). Its Sodium salt, NaC,H.N,O,, yel
cryst, expl on heating(Refs 1 & 3) - 4-Nitrobenzo-
bydroxamic Acid, 1fts(from boiling w) or monoclin-
ic prisms, mp 238-40°, forms numerous metallic
salts, some of which undoubtedly are expl(Ref 2)
Refs: 1)Beil 9,387 & [255] 2)Beil 9,389-90

3)] .Meisenheimer & E.Patzig,Ber 39,2542(1906)
Note: Dinitro-C_H N, O and Trinitro-C_H,N,O,
Derivs were not found in Beil or in CA thrul1956

Benzohydroxytriazine. See under Benzotriazine

Benzohydroxytriazole. See under Benzotriazole
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Benzohydryl Azidodithiocarbonate. See Vol 1,p
AG33-L

Benzoic Acid and Derivatives
Benzoic Acid, Benzenecarboxylic Acid or Phenyl-
formic Acid(called Benzoesaure or Benzolcarbon-
saure in Ger), C Hy.COOH; mw 122.12, O 26.20%,

~ OB to CO, ~196.5%, monocl prisms, mp 121%;(sub-

limes ac 100°), fl p 121°, d 1,316, vap press 1mm
at 96.0°; sol in alc 46.6% at 15°, in acet 55.6%
at 25°, in eth 40.8% at 25°, in w 0.21% at 17.5°
& 2.2% at 75°. According to Hackh’s(Ref 3) benzo-
ic acid is poisonous to man but Sax(Ref 7) con-
siders its toxicity by ingestion, inhalation or ex-
posure as slight. Can be prepd by the decarboxyl-
ation of phthalic acid dissolved in phthalic an-
hydride, or by the catalytic oxidn of toluene(Refs
1,2,4,5 & G). Benzoic acid occurs in benzoin and
in cranberries. This compd forms numerous salts
and addn compds(Ref la)

It is used as an antipyretic, antiseptic or ex-
pectorant; used in calico printing and in the man-
uf of aniline dyes(Ref 3). In the pure state it is
used as a std in acidimetry, thermometry and cal-
orimetry. Its nitro compds have been used in the
expl industry
Refs: 1)Beil 9,92,(54) & [72] 1la)Beil 9,107,(59}
& [83] 2)Thorpe 1(1937),678-82 3)Hackh’s(1944),
114 4)Kirk & Othmer 2(1948),459-77 5YOrgSynth-
CollVol 3(1955),334 & 337 G)Faith,Keyes &Clark
(1957),151-6 7)Sax(1957),349
Azidos and Azides of Benzoic Acid and Derivatives
Azidobenzoic Acid(called Azido- or Triazo-benz-
oesaure in Ger), N;.C¢H,CO,H; mw 163.12, N
25.76%. The 2-Azido, ndls(from w), mp 146°(dec);
3-Azido, lfts, mp 159-160° and the 4-Azido deriv,
lfts, mp 145%°(dec)(Ref 2) are described in the lit-
erature(Ref 1)

Refs: 1)Beil 9,418,(168-9) & [286] 2)S.Maffei &
L.Coda,Gazz 85,1300(1955) & CA 50,9330(1956)
3,54Diazidobenzoic Acid, (Ny),CgHy .COH, mw
204.15, N 41.17%; ndls(from dil alc), mp expl
violently on heating; v sol in eth, readily sol in
hot alc; nearly insol in w. Can be prepd by treat-
ing an ammoniacal soln of S-azido-l-carboxybenz-
ene-3-diazoniumperbromide with HCI

Refs: 1)Beil 9,419 2)P.Griess,Ber 21,1564 (1888)
Note: A number of azidophenylesters and their ni-
trated derivs of benzoic acid have been described
in the literature: Beil 9,119,379 & 391 and (169)
Benzoyl Azide or Benzazide(Benzoylazoimide)
(called Benzoesaureazid; Benzoylazid or Benz-




azid in Ger), C;H,.CO.Ny; mw 147.13, N 28.56%;
col plates{from acet), mp 32°, expl on further heat-
ing; sol in eth, sl sol in alc insol in w. Curtius
(Ref 2) observed the compd had a pungent odor,
was poisonous and attacked the skin, while Werle
& Friend(Ref 6) reported an effect of lowering the
blood press and producing 10 times as much bio-
logical action as Na azide. Can be prepd by add-
ing Na nitrite and AcOH to an ice-cold aq soln of
benzhydrazide. Other methods of prepn and props
are given in Refs 1,2,3 & 4

Benzoyl azide is extremely sensitive to impact
or friction, exploding even when pressed with a
glass rod. The crude prod expl at ca 150° and its
sensitivity is increased by small amounts of im-
purities or by confinement. Bergel(Ref 3) describ-
ed two explns which took place during its prepn
by the Gattermann-Wieland method from ethylbenzo-
ate

The Raman spectra(Ref 5) and dipole moment
(Ref 7) of benzoy! azide have been detd
Refs: 1)Beil 9,332 & [219] 2)T.Curtius,Ber 23,
3029(1890) & JCS 60 1,56(1891); JPraktChem 50,
286(1894) & JCS 68 1,33(1895) 3)F.Bergel,Ang-
Chem 40,974(1927) & CA 21,3463(1927) 4)V.V.
Vasilevskii et al,ZhObshchKhim 5,1652(1935)
& CA 30,3416(1936) 5)Yu.N.Sheinker & Ya.K.
Syrkin,IzvestAkadN,SerFiz 14,478(1950) & CA 45,
3246(1951) 6)E.Werle & R.Friend,BiochemZ 322,
506(1952) & CA 46, 10440(1952) 7)E.A.Shott
-L%ova & Ya.K.Syrkin,DoklAkadN 87,639(1952)
& CA 47,6203(1953)
Mononitrobenzoyl Azide, O,N.C.H,.CO.N;; mw
192,13, N 29.16%. Three isomers are described in
the licerature:
2(or o)-Nitrobenzoyl Azide, yel prisms(from eth),
mp 36-9°(dec); readily sol in eth, chlf or benz;
diffc sol in petr eth. Can be prepd from 2-nitro-
benzoylhydrazine in dil HNO, soln and aq NaNu,
or with benzenediazonjum sulfate and by other
methods(Refs 1,2,3,4 & 5). This compd can be
used as a reagent for the identification of phenols
(Refs 5 & 6)
Refs: 1)Beil 9,376 2)A.Struve & R.Radenhauser,
JPrakeChem 52,231(1895) & JCS 70 1,35(1896)
3)V.V.Vasilevskii et al,ZhObshchKhim 5,1652
(1935) & CA 30,3416(1936) 4)C.Naegeli et al,
Helv 21,1137(1938) & CA 33,540(1939) 5)P.P.
T.Sah & Wen-Hou Yin,Rec 59,238(1940) & CA 34,
5786(1940) 6)P.P.T.Sah et al,JChineseChemSoc
13,22(1946) & CA 42148(1948)

B 70

3(or m)-Nitrobenzoyl Azide,wh lfts(from alc), mp
68°, expl on further heating; easily sol in eth,
benz, alc or AcOH; insol in w. Can be prepd by
diazotization of 3-nitrobenzoylhydrazine or its
reaction with benzenediazonium sulfate(Refs 1 &
2) and by other methods(Refs 3,5,6 & 8). This
compd can be used as an identifying reagent for
amines(Refs 4,5 & 7) and phenols(Refs 5 & 6)
Refs: 1)Beil 9,388 2)A.Struve & R.Radenhausen,
JPraktChem 52,228(1895) & JCS 70 1,35(1896)
3)V.V.Vasilevskii et al,ZhObshchKhim 5,1652
(1935) & CA 30,3416(1936) 4)Kwang-Chun Meng
& P.P.T.Sah,JChineseChemSoc 4,75(1936) & CA
30,8181(1936) 5)S.Veibel & H.Lillelund,Dansk-
TidsFarm 14,236(1940) & CA 35,2441(1941); 17,
183(1943); ChemZer 1944 1,173 & CA 39,1608
(1945) 6)P.P.T.Sah et al,JChineseChemSoc 13,
22(1946) & CA 42,148(1948) 7)K:].Karrman,
SvenskKeniTid 60,61(1948) & CA 42,5804(1948)
8)J .Munch-Peterson,ActaChemScand 5,1408(1951)
& CA 46,8634-5(1952) and OrgSynth 33,53(1953)
& CA 49,7521(1955)

4(or p)-Nitrobenzoyl Azide, col lfts(from alct+w),
mp 71-2%; soly similar to the meta deriv; can be
prepd by procedures similar to those used for
ortho and meta derivs(Refs 1,2 & 5) and by the
reaction of p-nitrobenzoylchloride and Na azide
soln(Ref 4). This compd can be used as a reagent
for identification of amines(Ref 3) and phenols
(Ref 3)

Refs: 1)Beil 9,400 2)A.Struve & R.Raden-
hausen,]JPraktChem 52,232(1895) & JCS 70 I,
35(1896) 3)P.P.T.Sah et al,Rec 58,595 & 1013
(1939) & CA 33,6746(1939) & 34,1583(1940) and
Rec 59,231(1940) & CA 34,5786(1940) 4)].Munch
-Peterson,ActaChemScand 5,1408(1951) & CA 46,
8634-5(1952); OrgSynth 33,53-5(1953) 5)K.Hutton,
JOC 20,858(1955) & CA 50,5674(1956)
Dinitrobenzoyl Azide, (G,N),CH,.CO.N,; mw
237.13, N 29.54%. Two isomers are described

in the literature:

4,6-Dinitrobenzoy! Azide,(2,4=Dinitrobenzoyl
Azide), 1t yel cryst, mp 68°(dec); sol in common
org solvs but insol in aliphatic hydrocarbons;
was prepd from 4,6-dinitrobenzoylchloride and

aq Na azide. Its expl props were not investigated
(Ref 2)

Refs: 1)Beil- not found 2)C.Naegeli et al,Helv
21,1138(1938) & CA 33,540(1939)
3,5-Dinitrobenzoyl Azide, wh cryst ppt, mp 1075,
expl on further heating; sol in alc or eth; insol




in w; was prepd from 3,Sedinitrobenzoy! hydra-
zide and Na nitrite in AcOH soln(Refs 1 & 2) or
by other methods(Refs 3,5,6 & 7). This compd
can be used for the identification of phenols be-
cause it forms dinitrophenylurethanes having
definite mp’ s(Ref 4)
Refs: 1)Beil 2,415 2)X.Curtius-& A.Rjedel,
JPraktChem 76,246(1907) & JCS 92 1,970(1907)
3)J.]J.Blanksma & G.Verberg,Rec 53,989(1934)
& CA 29,462(1935) 4)P.P.T.Sah & Tsu-Sheng
Ma,JChineseChemSoc 2,159(1934) & CA 29,465
(1935) 5)H.Degiorgi & E.V.Zappi,BullF1{5)4,
1636(1937) & CA 32,518-9(1939) 6)L.1.Smith &
J.A.Sprung,JACS 64,433(1942) & CA 361932(1942)
7)A.A.Bothner-By & L.Friedman,JACS 73,5391-2
(1951) & CA 47,515(1953)
2,4,6sTrinitrobenzoyl Azide, (O,N);C¢H, .CON,;
mw 282.13, N 29.79%; col cryst(from methyl acet),
mp 92-6°(dec)(Ref 2) to 98°(dec)(Ref 3), expl at
higher temps; d 1.673 at 20°(Ref 2); sol in acet
or aromatic hydrocarbons; insol in aliphatic hydro
carbons(Ref 3); can be prepd by adding aq Na
azide soln in methyl acet to a stirred soln of
2,4 ,6-trinitrobenzoyl chloride in methyl acet at
-5 to 0° (higher temps must be avoided)(Ref 2).
This compd decomposes at RT and especially
rapidly in soln

Vasilevskii et al(Ref 2) studied the expl props
of this compd from the viewpoint of its structure
and from measurements of N evolution at 20° &
35° and found the trinitro deriv and benzoyl azide
to have the same order of stability. Howevet, both
compds were less stable than the ortho-nitro and
meta-nitro derivs; the meta- or 3-nitrobenzoyl
azide was the most stable deriv
Refs: 1)Beil- not found 2)V.V.Vasilevskii et al,
ZhObshchKhim 5,1652(1935) & CA 30,3416(1936)
3)YC.Naegeli et al,Helv 21,1138-9(1938) & CA 33,
540(1939)
Benzoyl AzidesBenzalhydrazone, or Benzoy!
Azide-Benzylidenehydrazone C¢Hg .CO(N,):N-
.N:CH.CGHS; mw 265.27, N 26.40%; yel ndls
(from eth or alc), mp 72°, expl on heating rapid-
ly above mp; sol in alc or eth; insol in w;was
prepd by the action of an aq soln of Na nitrite
and dil HC! on an alc-eth suspension of benzal
-benzohydrazidine (or a -hydrazino-dibenzylidi~
nehydrazine), H_N.NH.C(C H, ):N.N:CH.C Hy.
On heating benzoylazide -benzalhydrazone in alc
soln, there was formed I-Benzalamino-5-pbenyl
1,2,3,4-tetrazole or [1-Benzylidineamino-5-phen-
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yl-a(or 1H)«tetrazolel, HSCS.(":-N(N:CH.CSHS)-N;
N———————N

col ndls, mp 105°, which expl mildly on heating
above mp

Refs: 1)Beil 9,(136) 2)R.Stollé & F.Helwerth,
Ber 47,1139(1914) & JCS 106 1,750(1914)

Nitro and Other Derivatives of Benzoic Acid
Mononitrobenzoic Acid(MNBAc), O,N.C.H,.CO-
OH; mw 167.12, N 8.38%, OB to CO,~119.7%.
Three isomers are described in the literacure:
2-Nitrobenzoic Acid, col ndls(from w), mp 144
-8%; QR 730-735kcal/mol(Refs 1 & 6) 3-Nizro-
benzoic Acid, monoclinic yel prisms, mp 140-1°;
QP 729kcal/mol(Refs 2 & 5) Nishi & Toki(Ref 4)
investigated a number of methods of its prepn from
benzaldehyde and noted that reaction with nitric
-sulfuric acid mixts above 100° led to explosions
4-Nitrobenzoic Acid, lfts(from boiling w), mp 238
-40°; QF 728kcal/mol(Ref 3)

Refs: 1)Beil 9,370,(150) & [242] 2)Beil 9,376,
(153) & [247] 3)Beil 9,389,(157) & [256] 4)T.
Nishi & H.Toki,JSocChemlnd(]Japan) 45,Suppl-
Binding 37-8(1942) & CA 44,11099(1950) 5)Y.
Hirata & T.Goto,ResRept,NagoyalndSciReslnst
No 6,37(1953) & CA 49,2363(1955) 6)T.Kosuge
& S.Miyashita,PharmBull(Japan) 2,397(1954) &
CA 50,12057(1956)

Nitrosonitrobenzoic Acid, O,N.C,H,(NO).CO,H;
mw 196.12, N 14.29%. The 2-Nitroso-4-nitro deriv
le grn-yel Ifts(from et acet), mp above 300°(Refs
1,3 & 4) the 4-Nitroso-2-nitro deriv, yel cryst(from
glac AcOH), mp darken at 210° and ca 230%(dec)
on rapid heating(Refs 2 & 4) and the 4-Nitroso-3
-nitro deriv,mp 170%°(dec)(Ref 5) are described in
the literature

Refs: 1)Beil 9,411 & [279] 2)Beil 9,[278] 3)P.
Friedlander & P.Cohn,Ber 35,1267(1902); Montash
23,561(1902) & JCS 82 1,792(1902) 4)G.Heller,
JPraktChem 106,12(1923) & CA 17,3867(1923)
5)E.Borel & H.Deuel,Helv 36,806(1953) & CA 47,
9220(1953)

Dinitrobenzoic Acid (DNBAc), (O,N),C H,.CO,H;
mw 212.12, N 13.21%. The following six isomers
are described in the literature: 2,3-Dinitro-, small
crysts, mp 201°(Refs 1 & 18); 2,4-Dinitro-, ndls,
tablets or prisms, mp 180-3%(Refs 2,16,17 & 19)
2,5-Dinitro-, monocl prisms, mp 177-0°(Ref 3 &
18) 2, 6-Dinitro-, ndls, mp 201-3%(Refs 4 & 18)
3,4-Dinitro-, ndls, monocl prisms, mp 161-5%(Ref
5) and 3, 5-Dinitro-, monocl prisms, mp 202-5°
(Refs 6,8 & 15). For prepn and other props, see




the Refs indicated

All of these isomers form nitrophenyl esters
and numerous salts, the following of which are
the more important expls:
Barium Salt of 3,5-Dinitrobenzoic Acid(Barium-3;
5-dinitrobenzoate), Ba(C_H,N,0,),+SH,0; It yel
ndls, mp 201-6°, expl mildly above the mp(Refs
6 & 6Ga)
Normal Lead Salt of 2,4-Dinitrobenzoic Acid(N
-Lead-2,4-dinitrobenzoate), [(0,N),C H,COO]3
Pb; fine ndls; was prepd by Schaefer(Ref 12)from
a soln of Pb acetate and an alc soln of 2,4-dinitro-
benzoic acid. Its expl props were not investigated,
but Schmitt(Ref 11a) found it stable at 300°
Normal Lead Salt of 3,5-Dinitrobenzoic Acid(N
-Lead-3, 5-dinitrobenzoate), brn amor pdr, mp 300
-5%(dec); can be prepd by treating 3,5-dinitro-
benzoic acid with Pb acetate in alc soln(Ref 13)
or with Pb nitrate and NaOH solns(Ref 14). This
salt is an expl about 34% as powerful as TNT(by
BalMort test} and of about the same sensitivity as
TNT; its thermal stability is satisfactory and
hygroscopicity at 90% RH is negligible(Ref 13).
Brﬂn(Ref 9) and later Burdett & Calhoun(Ref 14)
recommended the use of this salt as an ingredi-
ent of priming compns, such as Pb-dinitrobenzo-
ate 8, LSt 40, tetracene 2, Pb nitrate 30 & glass 20%
Basic Lead Salt of 2,4-Dinitrobenzoic Acid(3
-Lead-2,4-dinitrobenzoate), (OZN)ZCGHB.COOPb-
(OH); crysts, mp expl on rapid heating to high
temp; was prepd as mono and dibasic Pb salts by
treating 2,4~dinitrobenzoic acid with a Pb compd.
Brun(Ref 11) proposed the use of basic lead di-
nitrobenzoate as an ingredient of priming compns,
together with MF, Ba nitrate and an abrasive
Basic Lead Salt of 3,5-Dinitrobenzoic Acid(f3
-Lead-3,5-dinitrobenzoate), crysts, mp expl on
heating to high temp; was prepd by the action of
Pb nitrate and NaOH on the dinitrobenzoic acid
in aq soln. Patented by Friederich(Ref 7) and by
Brun (Ref 10) as an ingredient of priming compns
Silver Salt of 3,5-Dinitrobenzoic Acid (Silver3;
S-dinitrobenzoate), AgC,H N, O; yel ndls(from
w), mp expl violently on heating(Refs 6 & Ga)
Refs: 1)Beil 9,411 & [279] 2)Beil 9,411(166) &
[279] 3)Beil 9,412 & [279] 4)Beil 9,412,(166) &
[279] 5)Beil 9,413,(167) 6)Beil 9,413,(167) &
[279] Ga)D.Muretow,ChemZzr 42,19(1918) 7)W.
Friederich,BritP 192830(1921)& JSCI142,332A
(1923) 8)P.P.T.Sah et al, SciRptsNatlTsinghuia
Univ A2,137(1933) & CA 28,118(1934) 9)W.Brun,
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USP 1887919(1932) & CA 27,1513(1933) 10)W.
Brun,USP 1971029(1934) & CA 28,6314(1934)
11)W.Bran,USP 1991730(1935) & CA 29, 2360
(1935) 11a)R.Schmict,MP 27,150(1937) & CA 31,
8199(1937) 12)M.Schaefer,MP 27,153(1937) & CA
31,7864(1937) 13)R.McGill,OSRD 830(1942),p33
14)P H.Burdett & G.M.Calhoun,USP 2345868(1944)
& CA 38,4806(1944) 15)F.Weygand & H.Hofmann,
ChemBer 83,405(1950) & CA 44,10051-2(1950)
16)G .Machek,OsterrChemZtg 54,182(1953) & CA
49,2363(1955) 17)].P.Blanchard & H.L.Goering,
JCS 1954,2977 & CA 49,10880(1955) 18)T.
Kosuge & S.Miyashita,PharmBull(Japan)2,397
(1954) & CA 50,12057(1956) 19)C.Martinuzzi

& A.Vecchi,Gazz 82,671-3(1954) & CA 48,9344
(1954)

2,4:Dinitrobenzoic Acid; 6,6eAzoxys or 2,2"sAzoxy
s4,6+dinitrobenzoic Acid. See below under 6-Ni-
troso-2,4-Dinitrobenzoic Acid

Dinitrobenzoic Acid Hydrazide or Dinitrobenzayle
hydrazide, (O,N),C¢H,.CO.NH.NH,; mw 226.15,
N 24.78%. Two isomers are described in the lit-
erature: 2,4-Dinitrobenzoic Acid Hydrazide (2,4
-Dinitrobenzoic Acid Hydrazide), orn-yel cryst
(from abs alc), mp 231-3%; was prepd in small
quant by treating the methyl or ethyl ester of 2,4
-dinitrobenzoic acid with hydrazine sulfate(Ref 3)
3,5-Dinitrobenzoic Acid Hydrazide(called 3.5-Di-
nitro-benzoylhydrazid in Ger), yel adls(from alc),
mp 158°; was prepd by heating the ethyl ester of
3,5-dinitrobenzoic acid with hydrazine hydrate in
abs alc. The Sodium salt, NaC7H5N405, brn crysg
decrepitates on heating(Refs 1 & 2)

Refs: 1)Beil 9,414 2)T.Curtius & A.Riedel,]-
PrakeChem 76.243(1907) 3)G.Carrara et al,Gazz
82,652 (1952) & CA 48,6424(1954)
6Nitroso«2,4.Dinitrobenzoic Acid or 2-Nitroso-4,
6-Dinitrobenzoic Acid, (OzN)2C5H2(NO).COZH;
mw 241,12, N 17.43%; grn ndls, mp 200.5°; easily
sol in w, alc, acet, et acet or hot benz; insol in
CCl,. Was obtd by Joshi & Patwardhan(Ref 4)
after 2 hrs exposure to sunlight of a satd sola of
2,4,6-trinitrobenzaldehyde in dry benz. On warm-
ing with w, the nitroso compd condensed to 2,2*
-Azoxybis(4, 6-dinitrobenzoic acid), HOOC.C¢H,-
(NO,),-N,0.C H,(NO,),.COOH, wh crysts, mp
245°. This compd proved to be identical with the
white compound, which is an explosive by-product
of continuous TNT manuf and whose constitution
had not been previously established. The white
compd ‘was formed also from the trinitrobenzalde-
hyde by elimination of O. The previously report-




ed yel-brn subst, mp 229° (dec), of Sachs & Ewer-
ding(Refs 1 & 2) and of Secareanu & Lupas(Ref
3) was found by Josi & Patwardhan(Ref 4) to be
the crude "white compd” of above formula

Refs: 1)Beil 9,417 2)F.Sachs & W.Everding,Ber
36,962(1903) 3)S.Secareanu & I.Lupas,BullFi5]
3,1161(1936) & CA 30,8181(1936) 4)S.A.Joshi &
W.D.Patwardhan,CurrentSci(India) 22,239(1953) &
CA 48,13656(1954)

TRINITROBENZOIC ACID (TNBAc),(O,N),C.H,-
-CO,H; mw 257.12, N 16.34%, OB to CO,-46.7%.
Six isomers are possible, all of which are de-
scribed in the literature:

2,3,4(or 4,5,6)-Trinitrobenzoic Acid, prisms(from
w or benz), mp 202-3°, expl when ca 1g or larger
quant is heated; readily sol in alc or acert; sol in
w or benz; diffc sol in chilf; insol in petr eth; can
be prepd by oxidn of 2,3,4-TNT with nitric acid
at 150-200° or with chrome-sulfuric acid (Na,Cr,-
0, or X,Cr,0_+concd H,S0O,) at 50-60°(Refs 1,2,
3,4 & 5). 2,3,4-TNBAc is converted by hot w into
2,4-dinitro-3-hydroxybenzoic acid(mp 204°), which
is a miid expi(Ref 3). It forms L.ead Saits(Ref 4)
and a Silver salt,AgC_H,N,Oy, ndls, which expl
on heating above 230”(Ref 2)

Refs: 1)Beil 9,(167) 2)M.Giua,AttiAccadLincei-
Rend [5] 23 11,486(1914) and Gazz 451,348 & 354
(1915) 3)R.Schmite,MP 27,132(1937) & CA 31,
8199(1937) 4)M.Schaefer,MP 27,154(1937) & CA
31 7864(1937) S)F, Challenger & P.H.Clapham,
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2,3 5(or 3,5,6)-Trinitrobenzoic Acid, lfts+2H,0

e a0t it denea) 170008 ,...1..
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compd); can be obtd by oxida of 2,3,5-TNT with
chromic-sulfuric acid mixt at S0°(Refs 1 & 2). It

isa powetful expl
Refs: 1) Ra:il O I'l/Q\ & r')Q<1 N\ Ynnrqnf 2 A

l\c/a. /uux; 1% L&D o1 & 7 2

Contardi,AttiAccadLinceiRend {5124 1,893(1915)

g 1CS 108 I, 790(191 5)
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2,3,6(or 2,5 6)-Tnmfrobenzo|c Acid, ndls+2H; 20
(from w), mp 55°(for dihydrate), 160°(for anhyd
compd); can be obtd by oxidn of 2,3,6-TNT with

Al t e lfieia amid ar /n.qnoru.,a:e 1&2). On
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heating above 160° or by heating in boiling w, it
is converted into 1.2 4-TNR., The 2 2 f.TNRAn is
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a powerful expl
Refs: 1)Beil 9,(168) 2)W.Koerner & A.Contardi,

AttiAccadLinceiRend [5]125 II, 348(1916) & JCS
112 1.86(1917); Gazz 47 1,238(1917)

v 2,00 \274/ )y CBRILL KJ 4,400 47047

2,4,5¢(or 3,4,6)+Trinitrobenzoic Acid, col lfts

(Ernm w) mn 104 SO raadily sol in ale or eth:
{irom W), mp i0J4.3 7, 1€acily SO0: 1y alic or €thy

sol in benz; v sl sol in petr eth; can be prepd
by oxidn of 2,4,5-TNT by nitric acid at 150-160°
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or by chromic-sulfuric acid at 50-60°(Refs 1& 2).
The 2,4,5-TNBAc is converted by boiling w into
2,4-dinitro~5-hydroxybenzoic acid(mp 188°), a
mild expl(Ref 3). It forms a Lead salt, ,PB(C,H,~-
N,Og), which dfgrs at 170°(Refs 3 & 4) and a
Silver salt, AgC H, N O, yel cryst pdr(from w),
which expl on heating(Ref 2)

Refs: 1)Beil9,(168) 2)M.Giua,AttiAccadLincei-
Rend[s) 2311,488(1914) & Gazz 45 1,350 & 355
(1915) 3)R.Schmitt,MP 27,150(1937) & CA 31,
8199(1937) 4)M.Schaefer,MP 27,154(1937) & CA
31,7864(1937)

3,4,5-Trinitrobenzoic Acid, grn-yel ndls+(C,Hy),-
O(from eth), mp 168°(dec); can be obtd by ox1dn
of 3,4,5-TNT with chromic-sulfuric acid at 60°
(Refs 1 & 2), It is converted by boiling w into
3,5-Dinitro-4-hydroxybenzoic Acid, a mild expl
Refs: 1)Beil 9,(168) 2)V.Koerner & A.Contardi,
ActtiAccadLinceiRend [5] 23 11,467(1914) & JCS
108 1,875(1915)

2,4,6-Trinitrobenzoic Acid, yel rhmb cryst(from
w), mp 228.5-229°(dec), bp dec into CO, and 1,-
3,5-TNB; Q:667.7kcal/moi & Q;’ 95.1kcal/mol
(Ref 23); sol in w 2.05% at 23.5° & 4.18% at 50°
(2,4,6-TNBAc dec in boiling w into 2,4,6-TNB
and CO,); sol at 259 in et acet 21.05, acet 22.12,
95% alc 27.53, abs alc 26.59, methanol 50.60,
benz 0.308, chlf 0.371, anhyd ether 14.71, CS2
0.07, CCl, 0.07 and toluene 0.376%(Ref 5); ther-
mal decompn in various solvs was studied by
Moelwyn-Hughes & Hinselwood(Ref 6) over temp
range of 70°; its dissocn constant in ethano! at
35° is 1.7 x 10™* and Q activation 27kcal/mol
(Ref 15); concd NH, causes immed decompn(Ref
7); elec conductivity was studied by Radulescu
& Jula(Ref 8) and by Ph1111p<: & Lowy(Ref 12);

okef\mfu\n shectra 1n vnrinnc solvs were AA"A ‘-\17
QIOSTVIPIUL SpPe

Radulescu & Alexa(Ref 11); molar refraction by

Radulescu et al(Ref 16); and its spectroscopic

data(UV, visible & IR) and polarographic measure-
ments were detd by Perret & Holleck(Ref 28)
TNBACc can be prepd by the oxidn of 2,4,6-TNT
with chromic-sulfuric acid mixt as 40-50° (Refs 1,
13 & 19) and is also formed in the photochemlcal
decompn of TNT(R'efs 4 & 13), as well as during
the manuf of TNT, as a result of its oxidn by ni-
tric acid. Methods of prepn are also described by
Brown(Ref 20) and by Kastens & Kaplan(Ref 25).
Since small amts of TNBAc form during the nitra-
tion of toluene to TNT, and in the presence of
moisture react with metals to form trinitrobenzo-
ates, TNBArc must be removed from crude TNT.
This can be accomplished by washing the TNT




with hot w, followed by the sellite treatment of
TNT. According to Krauz & Turek(Ref 4), all
metallic trinitrobenzoates, except the Hg compds,
are sensitive expls and even in small quants con-
siderably increase the sensitiveness of TNT.
Therefore, the possibility of such salts being
formed must be avoided

2,4,6-TNBAc Explosive Properties. It is about
as powerful & brisant an expl as TNT; Sensitivity
to Impact is comparable to that of TNT; its Bal-
listic Mortar value is 98% TNT; and its Thermal
Stability is somewhat lower than that of TNT as
shown by Heat and Vac Stab tests(Refs 17 & 19a)
Because of the hygroscopic nature of TNBACc, it
forms expl salts with the following metals: alum-
inum, barium, bismuth, copper, iron, lead, mercury
silver & tin, all of which(except Al, Bi & Sn) are
cryst substs and all expl on shock or by heat(Ref
4). Props of the more important salts are as fol-
lows:
Barium 2,4,6-Trinitrobenzoate, Ba(C7H2N308)2,
dk brn-red ppt, mp expl; extremely diffc sol in w,
giving a red color(Refs 1,3 & 4). Lead 2,4,6-Tri-
nitrobenzoate, [(0,N);C H,COOL,Pb, ndls(from
dil alc) or It cream solid, mp chars at 130° & de-
flgr at 260°(Ref 17); expl at 179°(Ref 13); readi-
ly sol in cold w, diffc sol in alc; can be prepd by
reacting 2,4,6-TNBAc with lead acetate in alc
(Refs 4,14 & 17). It is an expl about 70% aspower
ful as TNT and is comparable in sensitivity to
tetryl(Ref 17). The Lead+l. ead Oxide salt, Pb(C7-
H,N,0,),+PbO, red pdr, expl on contact witfx a
hot wire and by impact or friction(Ref 1). Brun
(Ref 10) patented the use of the Nitroic Lead Salt
of TNBAc or of Lead Dinitrobenzoate Nitrate in
priming compns. Nickel 2,4,6-Trinitrobenzoate,
Ni(C,H,N,0,4),, col cryst powd, weak expl; read-
ily sol in w, diffc sol in alc(Ref 4). Silver 2,4,-
6-Trinitrobenzoate, Ag(C7H2N308), Ifts or lamin-
ates, mp expl above 230°; diffc sol in alc or w
(Refs 2 & 4). Thallous 2,4,6-Trinitrobenzoate,
TIC,H,N,Op), cryst ppt, mp 160-3%(dec); was
prepd from 2,4,6-TNBAc and thallous hydroxide;
in boiling pyridine soln, the salt decarboxylates
smoothly to 1,3,5-TNB and thallous oxalate. The
TI salt reacts further with TIOH giving a blood
-red complex of uncertain compn which exploded
on heating(Refs 18 & 22)

2,4,6-TNBAc forms numerous esters and nitro
derivs thereof, as described in the literature.
Some of these will be discussed under Phenyl-
benzoate and Derivatives. Parks & Farthing(Ref

21) reduced 2,4,6-TNBAc to a compd, C_HgN, O,
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mp 218%(dec) and they also obtd other unstable
derivs. Identification of TNBAc by reaction with
std chromous chloride soln is suggested by Bottei
& Furman(Ref 27). Krauz & Stepanek(Ref 9) pro-
posed separating 2,4,6-TNBAc from PA by pptg
the acid as the silver sale, Ag(C_H,N,0,), and
PA as the nitrone picrate, Cst(Noz)soH'Czo'
H.N,

Uses. In addn to its uses as an expl, Yoshin-
aga(Ref 24) patented the use of 2,4,6-TNBAc, a-
lone or mixed with a fatty acid, lithophone, talc
& pine tar as an aide in the vulcanization of rub-
ber compds. Smith & Wilkins(Ref 26) proposed the
use of highly purified 2,4,6-TNBAc as a primary
std in acidimetry
Refs: 1)Beil 9,417,(168) & [285] 2)F.Tiemann
& W_E.Judson,Ber 3,224(1870) 3)A.Hantzsch &
H.Kissel,Ber 32,3143(1899) 4)C.Krauz & O.Turek
ChemAge 13, 392(1925) & CA 20,824(1925) and
Chim&Ind(Paris),Spec No Sept 1926,pp 543-7 &
CA 21,651(1927) 5)L.Desvergnes,MonSci [5] 16,
201(1926) & CA 21,740(1927) 6,7=. A Moelwyn
-Hughes & C.N.Hinselwood,PrRoySoc 131A,186
(1931) & CA 25,3226(1931) 7)S.Secareanu,BullFr
53,1395(1935) & CA 28,4048(1934) 8)D.Radulescu
& 0.]Jula,ZPhysChem B26,395(1934) & CA 28,7136
(1934) 9)C.Krauz & ]J.Stepanek,ChemObzor 9,137
(1934) & CA 28,7203(1934) 10)¥.Brin,USP 1971-
031(1934 & CA 28,6314(1934) 11)D.Radulescu &
V.Alexa,BullSocChim(Romania) 17, 69(1935) &
CA 30,2111(1936) 12)].Phillips & A.Lowy,Trans
ElectrochemSoc 71,10pp(Preprint)(1937) & CA
31,2105(1937) 13)R.Schmict,MP 27,150(1937) &
CA 31,8199(1937) 14)M.Schaefer,MP 27,154(1937)
& CA 31,7864(1937) 15)F.H.Verhoek,JACS 61,
186(1939) & CA 33,2023(1939) 16)D.Radulescu
et al,BullSocStiinteCluj 9,215(1939) & CA 33,9208
(1939) 17)R.McGill,OSRD Rpe 830(1942),p 35
18)R.K.Abbott, Jr,lowaStateColl JSci 18,3(1943) &
CA 38,62(1944) 19)OrgSynthCollVol 2(1943),95
192a)Blact,OSRD 2014(1944) 20)D.J.Brown,]JSCI
66,168(1947) & CA 41,7387(1947) 21)G.D.Parks
& A.C.Farthing,]JCS 1948,1277 & CA 43,592
(1949) 22)H.Gilman & R.K.Abbott,Jr,JACS 71,
659(1949) & CA 43,3352(1949) 23)L.Médard &

M.Thomas,MP 31,179,189 & 196(1949) & CA 46,
11684(1952) 24)H.Yoshinaga,JapP 1543(1950) &
CA 46,8410(1952) 25)M.L.Kastens & J.F.Kaplan
IEC 42,402(1950) & CA 44,4441(1950) 26)G.F.
Smith & D.H.Wilkins,AnalChimActs 8,209(1953)
& CA 47,12102(1953) 27)R.S.Bottei & N.H.Fur-
man,AnalChem 27,1182(1955) & CA 49,14580
(1955) 28)G.Perret & L.Holleck,ZElektrochem




60,463(1956) & CA 50,16385(1956)
2,4,6:Trinitrobenzoic Acid, Anhydride or Trinitros
benzoylanhydride,[(O,N),C H,.COl,0; mw496.22,
N 16.94%, yel ndls, mp 270" (dec); sl sol in benz.
Was obtd, together with 2,4,6-trinitrobenzoylchlo-~
ride, on treating 2 ,4,6-trinitrobenzoic acid with a
mixt of phosphorus pentachloride and oxychlo-
ride. Care should be taken to prevent overheat-
ing, which might result in an expl. Another meth-
od of prepn is given in Ref 3

Refs: 1)Beil9,417 2)]J.].Sudborough,]CS 67,600
(1895) 3)R.Reed,]r,JACS 77,3404-R(1955) & CA
50,4071(1956)

Benzoic Acid Amide. See Benzamide

Benzoic Acid, Benzyl Ester of. See Benzylbenzo-
ate

Benzoic Acid Chloride. See Benzoylchloride

BENZOIC ACID DIAZONIUMHYDROXIDE AND
DERIVATIVES
Benzoic Acid Diazoniumbydroxide (called Benzoe-
saure-diazoniumhydroxid in Ger), HO,C.C¢H,.N-
(iN).OH; mw 166.13, N 16.86%. Known primarily
in the form of its salts, nitro compds, esters and
addn compds. These exist as 2(or ortho)-, 3(or
meta)- and 4(or para)-diazoniumhydroxide derivs
(see below)
Refs: Beil 16,544,546 & 549 & [297 & 298]
Salts and Other Derivatives of Benzoic Acide2
sDiazoniumhydroxide
Benzoic Acid-2--Diazoniumbydroxide may be con-
sidered the parent compd of its salts, some of
which ate expl(Ref 1). Eg: Chloride Addn Compd,
HO,C.C,H,.N,.C+C,H,N O,, wh ndls, mp expl
on heating; likely to decomp in the solid state or
in soln(Ref 6); Dichloroiodide,HO,C.C,H,.N -
Cl,l, bro-yel lfts, mp ca 108-9°(decomp & weakly
expl)(Ref 3); Nitrate, HO,C.C,H,.N,.O.NO,,
almost col tablets or prisms, darkens in the light,
mp expl violently on heating or by impact(Refs
4 &5); Nitrate Addn Compd,HO,C.C,H,.N,.0O -
N02+C7H“N202, wh prisms or ndls(from alc+eth),
mp expl on heating ca 95°, expl by impact and
dec on exposure to light(Refs 2,4, & 5)
Refs: 1)Beil 16,545 & [297] 2)P.Griess,Ann 117,
39(1861) 3)(?).Froehlich,GerP 87970; Frdl 4,1102
(1874) 4)P.Griess,Ber 9,1653(1876) 5)A.Hand,
Ann 234,147-9(1886) 6)A.Hantzsch & W.B.David-
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son,Ber 29,1535(1896)
Anhydros(benzoic acide2sdiazoniumhydroxide), cak
led Diazoniumanthranilic Acid in JCS 70 I, 541
(1896), _~Co
C_H

° {N(:N)
ndls, expl violently even when rubbed; insol in
eth; its aq soln dec slowly with the formation of
salicylic acid; can be prepd by diazotizing an-
thranilic acid
Refs: 1)Beil 16,546 2)A.R.Hantzsch & W.B.
Davidson,Ber 29,1536(1896) & JCS 701,541(1896)
Benzoic Acide2ediazoniume(4enitrophenyl)eether,
HO,C.C H,.N(:N).0.C H,.NO,, mw 287.23, N
14.63%; wh lfts(from alc), mp expl violently on
heating; mod sol in cold alc¢; insol in eth; dec in
boiling w; can be prepd by treating a cold, concd,
sl alkaline soln of 4-nitropheno! with the nitrate
of 2-diazobenzoic acid
Refs: 1)Beil 16,546 2)P.Griess,Ber 17,340(1884)
& JCS 46 11,1014(1884)
Benzoic Acids2ediazoniumthiophenylether, HO,C-
CeH,-N(N).S.CgHg; mw 258.30, N 10.85%; yel
ppt, mp ca 60° with expln; dissolves unchanged
in cold dil NaOH or Na carbonate; can be obtd
by gradually adding a soln of 2-diazobenzoic
acid chloride to a cooled dil soln of sodium thio-
phenate
Refs: 1)Beil 16,546 2)C.Graebe & O.Schultess,
Ann 263,3(1890) & JCS 60 I1,1058(1891)

Salts and Other Derivatives of Benzoic Acid
~3-Diazoniumhydroxide

O, mw 148.12, N 18.91%, wh

Benzoic Acid-3-diazoniumbydroxide may be con-
sidered the parent compd of its salts, some of
which are expl(Ref 1): Chloride, HOZC.C6H4.N2-
Cl, yel-wh cryst, mp expl 105°, but when care-
fully heated melts at 145-150°%; prepd by the ac-
tion of amyl nitrate on an alc soln of the hydro-
chloride of 3-amino-benzoic acid(Ref 5); Nitrate,
HO,C.CH,.N,.O.NO,, wh prisms, mp expl vio-
lently on heating; diffc sol in cold w; can be
prepd by passing nitrogen oxide gases into a
concd soln of 3-aminobenzoic acid in cold aq or
alc HNO,(Ref 2) or by the action of nitrogen ox-
ide gases on a cold alc soln of 3-aminobenzoic
acid in sulfuric acid(Ref 4); Chloroaurate, HO,-
C.C¢H,.N,.Cl+AuCl; and Chloroplatinate,2(HO, -
C.CgH,.N,.Cl+PtCl,), salts were prepd also by
Griess(Refs 2 & 3) and are probably expl

Refs: 1)Beil 9,546 &[298] 2)P.Griess,Ann 120,
126(1861) 3)P.Griess,]PraktChem 1,102 Foot-




note (1870) 4)A.Hand,Ann 234,152(1886) S)H.
Euler,Ann 325,302(1902) & JCS 84 1,299(1903)
S«Azidobenzoic Acide3ediazoniumhydroxide,

- HO,C.CgH 4(N,).N(iN).OH; mw 207.15, N 33.18%.
It is known in the form of salts, some of which
are probably expl: Nitrate,HOZC.CsHs(Na).Nz.O-

NO,, wh prisms, obtd by treating a cold,highly
concd sol of S-azido-5-aminobenzoic acid with
nitrous acid; Platinum Chloride salt,Z[HOZC.Cs-
H,(N,).N,.Cll+PtCl,, yel cryst, very diffc sol
in w; Tribromide, Hozc'csﬂs(Ns)'Nz'st' yel
cryst, obtd by treating a coned soh of the ni-
trate with Br, & HBr. Their expl props were not
investigated
Refs: 1)Beil 16,548 2)P.Griess,Ber 21,1563
(1888) & JCS 54 11,827(1888)

Salts and Other Derivatives of Benzoic Acid

~4-Diazoniuvmhydroxide
Benzoic Acid-4-diazoniumbydroxide may be con=
sidered the parent compd of its salts, some of
which are expl(Ref 1): Chloride,HO,C.C{H,.N,-

Cl, wh ndls, mp expl on heating(Refs 3 & 5);
Nitrate, HOZC.CSH4.N2.O.NOZ, wh ndls or
prisms, mp expl on heating; readily sol in w(Refs
2 & 4); and Compound, C 13H13N404' pale-yel
powd(from benz by pptn with ligroin), readily EOI
in hot alc or benz; insol in ligroin or eth; was
prepd by treating 1 mole of benzoic acid -4-di-
azonium chloride with an alkaline soln of 2 moles
of acetoxime. Its Silver salt, AgC,,;H _N,O,,
expl violently on heating(Ref 6)

Refs: 1)Beil 16,549 & [298] 2)I.Remsen & R.O.
Graham,AmChem] 11,326(1889) & JCS 56 11,975
(1889) 3)J.W.Marshall,Ber 28,338(1895) & JCS
681,239(1895) 4)G.F.Weida,AmChem] 19,556
(1897) & JCS 72 1,563(1897) 5)H.Euler,Ann 325,
302(1902) & JCS 84 1,299(1903) 6)H.W.Bresler et
al,Ber 39,879(1906) & JCS 90 1,322(1906)
Anhydro«(3snitrobenzoic acids4adiazoniumhydroxe

ide), (|ZO —_—

HC—C==CH
0,NE—c=Cn Omw 193.13, N 21.76%
NiN e

It yel Ifts, mp expl violently on heating or impact;
almost insol in cold alc; can be obtd by treating
cold 3-nitro-4-aminobenzoic acid with abs alc
saturated with nitrous acid. The compd, in boil-
ing ale, gives 3-nitro-benzoic acid

Refs: 1)Beil 16,550 2)H.Salkowski,Ann 173,63
(1874)
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Benzoic Acid Hydrazonivm Hydroxide. Incor-
rectly listed in Vol 1,p 630-L for 3rd item from
bottom which should read Azidobenzoic Acid
Diazonium Hydroxide

Benzoic Acid Triozonides,

03

/CH~CH--~ C-COOH; mw 266.12, O 66.16%
03

~CH—CH —-~CH

~o 3/

Benzoic acid and other aromatic substs add on a
molecule of ozone(O,) at each of the double bonds
of the benz nucleous to form triozonides. These
compds are wh camphor-like substs at low temps
and oils at RT. They are very unstable and tend
to dec with expl violence at RT. In water they
dec to form, probably, 1 mol of oxygen, 2 mols
glyoxal, 1 mol formic acid, and 1 mol of a dibasic
acid

Benzoic acid triozonide was prepd by treating
the acid in chlf and CCl, at 0-15° with ozone for
20 hrs. One sample of the triozonide exploded in
a desiccator. This triozonide was less stable
than that of either benzylic acid, CGHS.CHz.CO-
OH or of phenethylic(phenyl-(-ethyl) acid, CgHy-
CH,.CH,.COOH, which were obtd in lower yields
Refs: 1)Beil- not found 2)H.Ruppe & H.Hirsch-
mann,Helv 14,54(1931) & CA 25,1820(1931)

Benzol (e). Same as Benzene
Benzomethylanilide. See Benzotoluide

Benzonitrile and Derivatives
Benzonitrile or Phenyl Cyanide (called Benzoe~
sdurenitril, Benzonitril of Phenylcyanid in Ger),
C.H; .CN; mw 103.12, N 13.58%: transparent col
oil with almond-like odor, mp -12.9°, bp 191°,

d 1.01 at 15% highly toxic but somewhat less
so than cyanogen or hydrocyanic acid(Ref 2).
Its other props & prepn are given in Ref 1.
Benzonitrile forms numerous salts and addn
compds

Refs: 1)Beil 9,275,(121) & [196] 2)Sax(1957),
350

Azidobenzonifrile,Ns.CsHa.CN; mw 144.13, N
38.87%. Three isomers are described in the lit-
erature: 2-Azido, lt,sensitive, yel 1fts(from petr
eth), sinters ca 51°, mp 58°%; 3-Azido, It yel ndls




(from alc), mp 57°; and 4-Azido, ndls (from alc),
mp 70°. Their other props & prepn are given in
Beil 9,418,419 & [169]

Mononitrobenzonitrile, O,N.C,H,.CN; mw 180.12,
N 15.55%. Three isomers. are described in the
literature: 2-Nitro, ndls(from w or glac AcOH},

mp 110°(Ref 1) 3-Nitro, ndls(from w), mp 115-118%
sublimes on heating below mp(Ref 2) and 4-Nitrg
yel lfes(from alc), mp 146-149°(Ref 3). Their
other props & prepn are given in the Refs

‘Refs: 1)Beil 9,374 & [246] 2)Beil 9, 385,(156)
&[254] 3)Beil 9,397,(164) & [273]
Dinitrobenzonitrile, (O,N),CH;.CN; mw 193.12,
N 21.76%. The following isomers are desctibed
in the literature: 2,3-Dinitro, 1t buff lfts(from

aq alc), mp 97-8°(Ref 8); 2,4-Dinitro, brn-yel
lfts(from alc), mp 103-5°(Refs 1,4 & 7), its :
reactions{Refs 4 & 5) and eutectics(Ref 7); 2,6
-Dinitro, 1t bra ndls(from alc), mp 145°(Ref 2);
3,4-Dinitro, It yel ndls(from alc), mp 92°(Ref 6)
and 3, 5-Dinitro, yel monocl prisms(from alc),

mp 127-130°(Refs 3 & 9). Their expl props were
not investigated

Refs: 1)Beil 9,412 & [279] 2)Beil 9,413 & [167]
3)G.M.Bennett & R.L.Wain,JCS 1936,1111 & CA
30,7558(1936) 4)F.R.Storrie,JCS 1937,1746 &
CA 32,522(1938) 5)C.W.N.Holmes & ].D.Loudon,
JCS 1940,1521 & CA 35,1776(1941) 6)H.Gold~
stein & R.Voegeli,Helv 26,1126(1943) & CA 38,
78(1944) 7)H.Rheinboldt & M.Perrier,ChemBer
85,110 & 127(1952) & CA 46,7554(1952) 8)D.L.
Vivian et al,JOC 20,800(1955) & CA 50,7813
(1956) 9)A.V.Kirsanov & R.G.Makjtra,ZhOb‘shch-
Khim 26,907(1956) & CA 50,14633(1956)

Note: Higher nitro derivs of benzonitrile were
not found in Beil or in CA thru 1956

Benzonitriles3sdiazoniumhydroxide, NC.CsHé.N(f-
N).OH; known only in the form of salts. Its
Nitrate, NC.C;.H,N,.0.NO,, ndls or prisms, is
expl

Ref: Beil 16,548

Benzooxytriazine. See under Benzotriazine

Benzophenone and Derivatives
Benzopbenone or Diphenylketone(also called a
-Oxodiphenylmethane or Benzoylbenzene)(called
a-Oxo-diphenylmethan, Diphenylketon, Benzo-
phenon, a -Oxo-ditan or Benzoylbenzol in Ger),
CeHg.CO.CH, ; mw 182.12, O 8.78%; wh thmb
crysts with rose-like odor; mp a-form 49°, 8
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~form 26°, Y ~form 47°; bp 305°, vap press Imm
at 108%; d a -form 1.098 at 50°, B-form 1.108°;
toxicity details are unknown(Ref 4). Its other
props & prepn are given in Refs 1,2 & 3

Refs: 1)Beil 7,410,(218) & [349] 2)A.N.Sachan-
en & F.D.Caesar,USP 2528 789 (1950) & CA
45,2981(1951) 3)E.B.Bengtsson,SwedP 137686
(1952) & CA 48,2110(1954) 4)Sax(1957),350

Azidobenzophenone, C_H .CO.CH, N, ; mw
223.23, N 18.83%. The foTlowing isomers are

described in the literature: 2-Azido, lt yel
ndls(from abs alc), mp 36-8°, dec with a puff on
contact with sulfuric acid; prepd by diazotizing
o-aminobenzophenone and adding Na azide to the
diazonium soln(Ref 2) and the 4-Azido, pale
yel lfts(from eth), mp 74.5%; prepd by adding am~
monia to the diazoniumperbromide of 4-amino-
benzophenone (Ref 1). Their expl props were not
detd

Refs: 1)Beil 7,(232) 2)P.A.S.Smith et al,JACS
75,6336(1953) & CA 49,7571(1955)
Benzophenonediazide, CsHs'C(Ns)z'CsHS; mw
250.26, N 33.58%; crysts(from MeOH), mp 42°;
unchanged by boiling w or dil alks; dec into
N-a-diphenyltetrazole when distilled in vac

or when heated in amyl eth and CO, atm; reacts
explosively with coned sulfuric acid, even in the
cold. Was prepd from benzophenonedichloride and
Na azide in acet soln. This compd is considered
quite stable and its sensitivity to shock is only
sl greater than that of PA

Refs 1)Beil- not found 2)S.Gotzky,Ber 64,1558
(1931) & CA 25,4543(1931)
Mononitrobenzophenone, C, H.NO,, mw 227.21,
N 6.17%. The 2-Nitro, monocl prisms, mp 105%;
3-Nitro, ndls(from alc), mp 95%; and 4-Nitro deriv
lfts(from abs alc), mp 138°, are described in
Beil 7,425,426,(230) & (362}
Dinitrobenzophenone C, , H N, 0, ; mw 272.21, N
10.29%. The following isomers are described in
the literature: 2,2'-Dinitro, col ndls(from toluene
or glac AcOH), mp 188-9°  2,3’-Dinitro, prisms
(from toluene), mp 126° 2,4'.Dinitro, col prisms
(from glac AcOH), mp 196-7°  3,3’-Dinitro, col
lfts(from glac AcOH) or cryst(from MeEt ketone),
mp 155°  3,4’-Dinitro, col adls(from glac AcOH),
mp 172-5°  4,4’-Dinitro, col ndls(from glac Ac~
OH) or prisms(from Et acet), mp 189° and 3,-
5-Dinitro deriv, yel prisms(from alc), mp 131°
Ref: Beil 7.427,428,(231) & [364]




Trinitrobenzophenone, C, \.H_N,0,; mw 317.2t,
N 13.25%. Only the 3, 5,3’~trinitro deriv is de-
scribed in the literature: col crysts, mp 159°%;
diffc sol in alc; was prepd by heating 3,5-dinitro-
benzophenone with dil nitric acid for 6 hrs.

Its expl props were not investigated

Refs: 1)Beil- not found 2)F.Bardone,CR 236,
830(1953) & CA 48,2671(1954)
Tetranitrobenzophenone, C,3HgN,Og; mw 362.21,
N 15.47%. Two isomers are described in the lit-
erature:

2,4,2",4°-Terranitrobenzopbenonel called Bis(2.4
-dinitro-phenyl)-keton in Ger)], yel prisms, mp
232°; was prepd by adding chromic oxide to
tetranitrodiphenylmethane in glac AcOH and
boiling the soln for 2 !4 hrs or longer(Refs 1 & 2).
It was found to be less powerful and less brisant
than PA(Ref 3)

Refs: 1)Beil 7,429 & [365] 2)K.Matsumara,JACS
51,818(1929) & CA 23,1904(1929) 3)Blatt,OSRD
2014(1944), under Nitro Compounds

3,5,3°,5-T eiranitrobenmpbenone, col crysts,

mp 250°, sl sol in alc; was prepd by treating
3,5,3’-trinitrobénzophenone with fuming nitric
-sulfuric acid mizxt(Ref 2). Its expl props were
not detd

Refs: Beil- not found 2)F.Bardone,CR 236,830
(1953) & CA 48,2671(1954)

Note: Higher nitro derivs were not found in Beil
or in CA thru 1956

Benzophenonecarboxylic Acid. See Benzoylbenzo-
ic Acid

Benzophenone Peroxide. Same as Dibenzophenone
Peroxide

Benzophenoxazine and Derivatives
Benzophenoxazine, C H, ,NO; mw 233.26, N
.6.01%. According to Beil(Ref 1), this compd ex-
ists as the following isomers: 1,2-, 2,3 and 3,4
-Benzophenoxazine. CA(Refs 2 & 3) also lists 3
isomers but calls them: SH-[a], 9H-[a]l and 12H
-la}-Benzophenoxazines
Ref: DBeil 27,80 & 81 & (240,241) 2)CA Decen-
nial Index, Subject(1937-46),p 4289 3)Ibid(1947
'56)1P 17572
Mononitrobenzophenoxazine, C,(H N,Oy; mw
278.26, N 10.0%. Two isomers are described in
Beil: 7(?)-Nitro-2, 3-benzophenoxazine, brn-red
ndls(from alc), mp 222-3%dec); and 2-Nitro-3,4
-benzophenoxazine, violet flakes, mp dec at RT
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and dec rapidly on heating to ca 115° or on heat-
ing in soln

Ref: Beil 27,(240) & [47]
Dinitrobenzophenoxazine, C16H9N305; mw 323.26
N 13.00%. Three isomers are described in Beil:
5,7-Dinitro-1,2-benzophenoxazine, brn-red crysts
5,7-Dinitro-2, 3-benzophenoxazine, brick-red crysts
(from toluene), mp ca 313%dec) and 5,7-Dinitro
-3,4-benzophenoxazine, brn-red ndls, mp ca 279°
(dec)

Ref: Beil 27,[46 & 471

Trinitrobenzophenoxazine, C | ;H N, O, not found
in Beil or in CA thru 1956

x,x,x,xs Tetranitros2,3sbenzophenoxazine,C, (H_-
N Og; mw 413.26, N 16.95); dk-red lfts or tablets
(from aniline), mp expl on heating; sol in dil alk-
ali hydroxide with a violet col; sol in concd sulf-
uric acid giving a blood-red col; was prepd by
treating 10-acetyl-2,3-benzophenoxazine with
fuming nitric acid in ice-cold glac AcOH. It forms
a dk-brn Na salt

Refs: 1)Beil 27,(240) 2)F.Kehrmann & A.A.Neil,
Ber 47,3105(1914) & JCS 108 1,304(1915)

Benzophenyltriazole and Derivatives
Benzophenyltriazole or Pbenylbe‘rzzotriazole,CI 2"
HgNg; mw 195.22, N 21.23%. (Several isomers of
either o-v(or 1,2,3)-triazole or B-v{or 2,3,1)
-triazole are described in Beil 26,39 & [18,46]
Mononitrobenzophenyltriazole, C,,HgN,O,; mw
240.22, N 23.3%. Several isomers are described
in the literature
Refs: 1)Beil 26,39,44,(11) & [26] 2)K.Fties et
al,Ann 511,247(1934) & CA 28,5447(1934)
Diniiml:oenzophenylﬂ'i(nole,C1 H,N O, mw
285.22, N 24.56%. Several isomers are described
in the literature(Refs 1-4). The isomer Benzo-1
-(2’,4’-dinitropbenyl)- a-v(or 1,2,3)triazole,
HC—CH=C.?—N[CSH3(N02)2]—I.}I, reported to defgr
HC-CH=C — N
with evoln of flame when heated above its mp
186-7°; was prepd by treating an alc soln of di-
nitroaminodiphenyl hydrochloride with Na nitrite
(Ref 2)

Refs: 1)Beil 26,44,50 & (10,11) 2)W.Borsche &
D.Rantscheff,Ann 379,169(1911) 3)K.Fries et al,
Ann 511,247(1934) & CA 28,5447(1934) 4)R.
Andrisano & D.Dalmonte Casoni,CA 41,723(1947)
Trinitrobenzophenyltriazole, C 12HgNgOg; mw
330.22, N 25.45%. The following isomer is de-
scribed in the literature: 5-Nitrobenzo-2-(2°,4'




-dinitrophenyl)-B-v(or 2,3,1)-triazole (called
p-Nitro-o-phenylen-azimido-o-p-dinitrobenzol by
Willgerodt), ~ HC=CH-C=N-NIC H,(NO,),};
O,N.C=CH~C ==N
yel ndls(from AcOH or alc), mp 238°. It was
prepd by heating Senitrobenzo=2-phenyl-triazole
with fuming nitric acid(Refs 1 & 2). Its expl
props were not investigated 4
Refs: 1)Beil 26,45 2)C.Willgerodt et al,JPrake-
Chem 42,130(1890) & 55,390(1897)
Tetranitrobenzophenyltriazole, C, ,H.N.,Oy; mw
375.22, N 26.13%. The following isomer is de=
scribed in the literature:
4,6-Dinitrobenzo-2-(2’,4’-dinitrophenyl)- 3 - v{or
2,3,1 }-triazole (called Tetranitro-phenylazimido-~
benzol by Willgerodt), O N G=C =N-N-
HC=C(NO, )-C=N
[CsHs(Noz)z]; It yel crysts(from AcOH), mp
195-6%; sol in AcOH, benz or toluene; diffc sol
in chif, eth or alc; insol in w. Can be prepd by
heating 4,6-dinitrobenzo=-2-phenyl-triazole wir,fh
concd nitric-sulfuric acid. Its expl props were
not investigated
Refs: 1)Beil 26,50 2)C.Willgerodt,Ber 25,2663
(1892)
Benzophenyltriazole, Dihydro- and Derivatives

Dibydroxybenzophenyltriazole (called Dioxy-
phenylbenztriazol in Ger), C, ,H N, O,, mw

227.22, N 18.49%. Several isomers are described

in Beil 26,(34)
Dinitrodibydroxybenzopbenyltriazole, C, 2H71\1506;
mw 317.22, N 22.08%. One isomer, 2-(3, 5-Dinitro-2,-
4-dibyroxy-phenyl)-benzotriazole; is described

in Beil 26,[19]
Trinitro-, C,HgNgOq and Tetranitro-, C, HgN,-
O,pyDerivatives of Dibydroxybenzophenyltriazole,
were not found in Beil or in CA thru 1956
Pentanitrodihydroxybenzophenyltriazole § called
Pentanitrodibydroxyphentriazole or 5,7-Dinitro-2,-
1,3-benzotriazol-4-ol,2-(3-hydroxypicryl) in CA
and called 5,7-Dinitro-4-oxy-2-[2.4.6~trinitro-3
-oxyphenyl] -benztriazol in Ger},

0,N.C=C(OH) — =N\gzg:fc'c\\'OH
HC=C(NO,)~C=N~ N C.NO,; mw

0,N.C=CH

452.22, N 24.78%. Brn amor pdr, dec 176-180°,

deflgr ca 275°; easily sol in alc, AcOH & acet;

diffc sol in hot w; nearly insol in benz. Was

prepd by reduction of azopicric acid(hexanitro-

azophenol) with NaSH in w

Refs: 1)Beil 26,[61]1 2)K.Elbs & O.H.Schaaf,
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JPraktChem 120,17(1928) & CA 22,4508(1922)

Benzophenyltriazole, Hydroxy-and Derivatives
Hydroxybenzophenyltriazole (called Oxyphenyl-
benztriazol in Ger), C ‘2H9N30; mw 211.22, N
19.90%. Several isomers are described in Beil
26,40(28-9) & [18,61-2]
Mononitrobydroxybenzophenyltriazole, C 12HgN,*
O,; mw 256.22, N 21.87%. One isomer 2-phenyl-
-nitro-5-hydroxy-benzotriazole is described in
Beil 26,)30)

Dinitrobydroxybenzophenyltriazole, C, 2H,NgO;
mw 301.22, N 23.25%-~ not found in Beil, but its
isomer 2-Phenyl-4,6-dinitro-benzotriazole-1-0x-
ide, It yel crysts, mp 195-6°, is listed in Beil
26,50

Trinitrobydroxybenzophenyltriazole, C, HgNgOy;3
mw 346.22, N 24.28%- not found in Beil, but its
isomer 5-Nitro-2-(2,4-dinitropbenyl)-benzotri-
azole-3-oxide, yel crysts, mp 224°, is listed in
Beil 26, 45

T etranitrobydroxybenzophbenyltriazole, C 12HsN,-
Og; mw 391.22, N 25.06%- not found in Beil, but
its isomer 2+(2,4-Dinitro-phenyl)-4,6-dinitro-ben-
zotriazole-1-oxide, yel ctysts, dec 192°, is list-

ed in Beil 26,51

Benzopyrazoles. See under Aminoindazoles, Vol
1,p A224-L

Benzopyrylium Compounds. A group of compds de-
rived from benzopyran, the O of which is assum-
ed to be tetravalent(Ref 2). Structural formulas
of the compds and salts studied are given in
Refs 1 & 3. Shriner & Moffett(Ref 1) published
several articles reporting their investigations of
benzopyrylium compds. Some benzopyrylium de-
rivs, such as substituted 2,3-Diphenylbenzo-
pyrylium perchlorates, proved to be expl. Care
must be exercized during their prepn and in the
prepn of Phenylflavylium perchlorates to prevent
expln(Ref 3)

Refs: 1)R.L.Shriner & R.B.Moffett,JACS 61,
1474(1939); 62,2711(1940); 63,1694(1941) & 66,
301(1944) 2)Hackh’s(1944),117 3)R.R.Otter &
R.L.Shriner, JACS 73,889(1951)

BENZOQUINONE AND DERIVATIVES
BenzoquinonelQuinone; o-(or)p-Dioxybenzene;
Benzenone or Dihydrodiketobenzene], CgH,0,;
mw 108.09, O 29.60%. This compd exists as the
ortho and para isomers: 1, 2(or o)-Benzogquinone




[called Benzochinon~(1.2); o-Benzochinon; o
-Chinon or Cyclohexadien-(1.3)-dion-(5.6) in Gerl,
_CH=CH N ‘
HC\ C:0; bright red form, transparent,
NCH-C(:0)
4-sided octagonal tablets or prisms, mp dec on
standing or beginning ca 60-70%; col form, col
prisms, mp expl occasionally, giving off grn-brn
smoke; in a little ethereal soln, changes rapidly
into the red form(Ref 1); 1,4(or p)-Benzoquinone
[called Benzochinon=(1.4); p-Benzochinon; p-Chi-
non or Cyclohexadien-(1.4)-dion~(3.6) in Ger],
/,CH=CH\
O:C\ /C:O; yel prisms(from w, cold
CH=CH
ligroin or petr eth), mp 115.7%, bp-sublimes; d
1.307; readily sol in hot w or ligroin; mod sol in
hot w or ligroin; mod sol in cold petr eth or cold
ligroin; sol in alec or eth; sl sol in cold w. Other
props & prepn are given in Ref 2; toxicity is dis-
cussed in Sax(Ref 4). 1,4-Benzoquinone forms
numerous addn compds and salts(Ref 3), many of
which are unstable and some undoubtedly are expl
Refs: 1)Beil 7,600,(337) & (5661 2)Beil 7,609,
(340) & [567) 3)Beil 7,615,(343) & [572] 4)Sax
(1957),350 & 1077
Azido and Azido Halogen Derivatives of Benzo-
guinone
2-Azido-3,5,6-trich|oro-l,bbenzoquinone,O:Cs-
Cls(Ns):O; mw 252.45, N 16.64%; dk-orn ndls
(from alc), mp 147-9° (turns brn ac 145°), expl
mildly on rapid heating; was prepd by adding 1
mol of 2,3,5,6-tetrachloro-1,4-benzoquinone to 1
mo] of Na azide in glac AcOH at 100°. By slow-
ly heating this compd near or sl above the mp,
ared liq is obtd
Refs: 1)Beil 7,[587] 2)A.Korczyfiski & St.Namy-
slowski,BullFr [4] 35,1189 (1924) & CA 19,644
(1925)
2,5¢Diazidos3,6edichloros1,4sbenzoguinone, 0:C¢
CL,(N,),:0; mw 259.02, N 32.45%; vermillion
crysts(from glac AcOH), mp expl violently on
heating; sol in xylene with decompn; diffc sol in
alc or glac AcOH; was prepd by treating 2,3,5,6
-tetrachloro-1,4-benzoquinone(Chloranil) with 4
mols of Na azide in boiling glac AcOH(Ref 2) or
by treating 2-azido-3,5,6-trichloro-1,4-benzo-
quinone with 2 mols Na azide in boiling alc(Ref
3). This compd is insensitive to friction or im-
pact. On warming with aniline, it gives 2,5~di-
anilino-3,6-dichloto-1,4-benzoquinone and a small

quant of a blue-black prod which expl on heating
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(Ref 2)

Refs: 1)Beil 7, [587] 2)K.Fries & P.Ochwat,
Rer 56,1303(1923) & JCS 124 1,844(1923) 3)A.
Korczynski & St.Namyslowski,BullFr {4] 35,1190
(1924) & CA 19,644(1925)
2,3,5+Triazidosbechloros1,4(?)ebenzoqui none,0:C -
CI(N,),:0; mw 265.59, N 47.48%; red-violet cryst,
mp-expl on heating; diffc sol in glac AcOH, but
not decompd by boiling in glac AcOH; was prepd
by treating 2,3,5,6-tetrachloro-1,4-benzoquinone
(Chloranil) with an excess of Na azide in boil-
ing alc

Refs: 1)Beil 7, [587] 2)A.Korczyfski & St.
Namyslowski,BullFr [4] 35,1190(1924) & CA 19,
644(1925)

2,3,5,6eTetraazidos |, 4sbenzoquinone, O:Co(Ny),-
:0; mw 272.16, N 61.76%; brn-yel to blue-black
shiny prisms, mp-expl violently on heating and
by impact or friction; diffc sol in cold alc; de-
compd by dissolving in common org solvs or by
Na sulfide soln, evolving nitrogen; also dis-
solves in NaOH, giving a yel-colored soln, and
in sulfuric acid giving a grn soln, both evolving
nitrogen; was prepd by treating 2-azido-3,5,6
-trichloro-1,4-benzoquinone in dil alc ar 20° with
an excess of Na azide(Ref 3) or by carefully
warming 2,5-diazido=3,6-dichloro-1,4-benzoquinone
in alc with Na azide(Ref 2)

Refs: 1)Beil 7, [587] 2)K.Fries & P.Ochwat,
Ber 56,1304(1923) & JCS 124 1,844(1923) 3)A.
Korczyfiski & St.Namyslowski,BullFr [4] 35,1190
(1924) & CA 19,644(1925)

3,4,5,60 Tetraazidos1,2sbenzoguinone, 0:C(Ny),
:0; mw 272.16, N 61.76%; dk-violet crysts, dec
on storage; mp expl on heating; sol in glac AcOH
alc or eth, with decmpn; was prepd from tetra-
bromo-1,2-benzoquinone and an excess of Na
azide in glac AcOH, The explosibility of the
crysts prevented their analysis

Refs: 1)Beil 7, [567] 2)A.Korczynski & St.
Namyslowski,BullFr 4] 35,1190(1924) & CA 19,
644(1925)

Nitro and Other Derivatives of Benzoguinone
Mononitro, C6H3N04, Dinitro, CstNzos and
Trinitro, CsHNaoa derivs were not found in Beil
or in CA thru 1956
3,4,5,6+Tetranitroe1,2sbenzoquinone, 0:Cg(NO,) »
:0; mw 288.09, N 19.45%; orn-red or yel ndls
(from boiling w); soln in w is yel; was prepd by
nitrating 3,4-dihydroxybenzoic acid with nitric
acid, alone or in glac AcOH. Ozxalic acid was
also formed in the reaction. The expl props of

b




the tetranitro deriv were not detd
Refs: 1)Beil 7,(340) 2)F.von Hemmelmayr, :
Monarsh 34,815(1913) & JCS 104 1,728(1913)
2,3,5,6e Tetras(2enitrophenylmercapto)s1,4sbenzos
quinone, (OzN.CsH4.S)4C802; mw 720.74, N
7.78%; brn-yel prisms(from nitrobenz), mp -expl
violently when heated; diffc sol in common org
solvs; was prepd by treating tetrachloro-1,4-ben-
zoquinone(chloranil) with an excess of 2-nitro-
thiophenol in alc
Refs: 1)Beil 8, [572] 2)K.Fries & P.Ochwat,
Ber 56,1302(1923) & JCS 124 1,844(1923)
Substituted Diazonium Derivatives of Benzos
quinone
4sAcetyliminos lediazoniume1,4sbenzoquinone[ cal-
led Acetyl-p-phenylenediazoimide by Morgan &
Upton (Ref 2) and Benzochinon=(1.4)-acetimid-di=
azid or N-Acetyl-4-diazo~anilin in Ger(Ref 1)},
CH,.CO.N:C_H,:N,+H,0; mw 179.18, N 23.45%;
yel-wh crysts, very unstable at RT, mp-expl ca
127°; compd exploded violently in contact with
CuO and a stream of air; was prepd by treating
a well-cooled soln of N-acetyl-p-phenylenedi-
amine in a small amt of acet with liq nitrous an-
hydride. When an alcoholic soln of N-acetylep
-phenylenediamine was treated with an ethereal
soln of nitrous anhydride and more eth was
added, a pale pink crystn ppt separated, It contd
23.18% N and decompd explosively at 95°
Refs: 1)Beil 16,(372) 2)G.T.Morgan & A.W.-
Upton,JCS 111,193-5(1917)
4eAcetyliminos2enitros lediazoniume 1,4sbenzoe
quinone [called 4-Acetyl-2-nitro-p-phenylene-1
-diazo-4-imide by Morgan & Cleage(Ref 2) and 2
-Nitro-benzochinon=(1.4)-acetimid(4 )-diazid+(1) or
N-Acetyl-3-nitro-4-diazo-aniline in Ger(Ref 1)],
CH,.CO.N:C H,(NO,X:N,; mw 206.16, N 27.18%;
vel plates, darkens on exposure to light, mp expl
ca 142°; was prepd by treating 4-acetyl-2-nitro-p
-phenylenediamine(dissolved in dry acet and
cooled to ~15%) with a 10% acet soln of nitfous
-aphydride, free from N peroxide
Refs: 1)Beil 16,(373) 2)G.T.Morgan & D.A.
Cleage,]JCS 113,591(1918)
AeAcetyliminos3snitros lediazoniume |,4shenzo-
guinone, [called 4-Acetyl-3-nitro-p-phenylene-1
-diazo-4-imide by Morgan & Cleage(Ref 2) and 2
-Nitro-benzochinon~(1.4)-acetimid-(1)-diazid-(4)
or N-Acetyl-2-nitro-4-diazo-anilin in Gex(Ref 1)],
CH,.CO.N:CgHy(NO,):N,; mw 206.16, N 27.18%;
bra-red plates, mp expl violently at 140°%; was
prepd from 4-acetyl-2-nitrop-phenylenediamine,
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dissolved in acet, by treatment with acet solns
of nitrous anhydride and acetic anhydride. The
addn of eth produced a ppt which was stabilized
as acetylation proceeded

Refs: 1)Beil 16,(373) 2)G.T.Morgan & D,A.
Cleage,JC2 113,592-3(1018)
4eAcetyliminos2,6+dichloros lediazonivme 1,4sbenzos
quinone, {called 4-Aceryl-2,6-dichloro-p-phenyl-
ene-l-diazo-4-imide by Morgan & Cleage(Ref 2)
and 2.6-Dichlor=benzochinon(1.4)~acetimid-(4)
-diazid=(1) or N-Acetyl-3.5~dichlor-4-diazo-anilin
in Ger(Ref 1)}, CH,.CO.N:C¢H,(Cl), :N; mw 230.05
N 18.26%; almost col plates, mp expl ca 138°;
was prepd from 2,6-dichloro-p-phenyldiamine, in
water, by acetylation with acetic anhydride and
diazotization of the 4-acetylimino deriv, in acet
cooled to =152, with nitrous anhydride in acet;
dry eth pptd the product

Refs: 1)Beil 16,(373) 2)G.T.Motgan & D.A.
Cleage,JCS 113,594(1918)
4eAcetyliminos3,54dichloros lediazoniums1,4sbenzos
quinone[called 1-Acetyl-3,5-dichloro-p~phenylene
-1-diazo-4~imide by Morgan & Cleage(Ref 2) and
2.6-Dichlor-benzochinon=(1.4)-acetimid=(1)-diazid
=(4) or N-Acetyl-2.6-dichlor-4-diazo=anilin in Ger
(Ref D], CH{.CO.N:CH,(Cl ),:N, ; mw 230.05,
N 18.26%; orn-yel cryst, very rapidly changes to
chocolate in the light, mp 133° (dec) [Form 1]

and dk-gray ppt, darkens on exposure to light, mp
expl 138° [Form 2. Form 1 was prepd by diazo-
tizing l-acetyl-2,6-dichloro-p-phenylenediamine
(same as 4-acetyl-3,5-dichloro-p-phenylenedi-
amine), in dry acet, with nitrous anhydride, dis-
solved in acet, and pptg the product by adding
dry eth. Form 2 was prepd from 2,6-dichloro-p
-phenylenediamine, in dry acet at -10°, by diazo-
tization with nitrous anhydride in acet and acetyl-
ation of the product with Ac,0

Refs: 1)Beil 16,(373) 2)G.T.Morgan & D.A.
Cleage,JCS 113,595-6(1918)
4+Benzoyliminosladiazoniume 1, 4sbenzoquinone
[called Benzoyl-p-phenylenediazoimide by Morgan
& Upton(Ref 2) and Benzochinon=(1.4)benzimid
-diazid or N-Benzoyl-4~diazo-anilin in Ger(Ref 1)}
CeHy.CON:C H,:N,; mw 223.23, N 18.83%; pale
yvel crysts(from acet+eth), mp expl ca 139°%; was
prepd by treating N-benzoyl-p-phenylenediamine
with a soln of nitrous anhydride in acet, cooled
in ice and salt; the product separated on pouring
well-cooled eth into the soln

Refs: 1)Beil 16,(372) 2)G.T.Morgan & A.V.




Upton,JCS 111,195(1917)

4aFormyliminoa lediazoniums1,4sbenzoquinone
[called Formyl-p-phenylenediazoimide by Morgan
& Upton(Ref 2) and Benzochinon=(1.4)formylimid
-diazid or N-Formyl-4-diazo-anilin in Ger(Ref 1)],
OHC.N:C_H,:N,+1.5H,0; mw 174.16, N 24.13%;
pale yel crysts, very unstable, darkens even in
absence of light and evolves N, at RT; mp expl
ca 125-8%; was prepd by adding N-formyl-p-pheny}k
enediamine to a soln of nitrous anhydride in cool-
ed, dry acet; cooled dry eth was added to sepa-
rate the prod

Refs: 1)Beil 16,(371) 2)G.T.Morgan & A.W.Up-
ton,JCS 111,190-3(1917)

4sPhenyliminos lsdiazoniume1,4sbenzoquinone(cal-
led p~Chinon-anil-diazid or 4-Diazo-diphenylamin
in Ger), CgHg.NiC H :N; mw 195.22, N 21.53%;
bro-yel crysts, mp expl moderately on heating; sl
sol in chlf or acet, giving a brn-colored soln; in-
sol in w; was first obtd in an impure state as a
brn substance by Ikuta(Ref 2) and prepd in a pure
state by Hantzsch(Ref 3) by treating a cooled aq
suspension of diphenylamine-4-diazonium sulfate
with ammonia. The constitution and structure of
this class of compds have been discussed by
Morgan & Micklethwait(Ref 4) and by Morgan &
Read(Ref 5)

Refs: 1)Beil 16,603 2)M.Ikuta,Ann 203,282
(1888) 3)A.Hantzsch,Ber 35,895(1905) 4)G.T.
Morgan & M.G.Micklethwait, JCS 93,605-8(1908)
5)G.T.Morgan & H.N.Read,JCS 121 11,2710-11
(1922)

4s(2’eNitrosphenylimine)s lediazoniume1,4sbenzos
quinone [called 2-Nitrophenyl-p-phenylenediazo-
imine by Morgan & Micklethwait(Ref 2) and p
~Chinon-(2-nitro-anil)-diazid or 2’-Nitro-4-diazo
-diphenylamin in Ger(Ref 1)], O,N.C_H, .N:C,-
H,:N,; mw 240.22, N 23.33%; scarlet amor ppt,
darkens at 30°; mp expl at 85-90°; was prepd by
diazotizing the hydrochloride of 2-nitrophenyl-p
-phenylenediamine and pptg the prod by adding
well-cooled ammonia to its Na acetate soln. The
dry substance is extremely unstable, dec at RT
and expl when gently rubbed on a hard surface
Refs: 1)Beil 16,603 2)G.T.Morgan & M.G.Mickle-
thwait, JCS 93 1,612(1908)
4e4’sNitrosphenylimine)s lediazoniume |,4sbenzos
quinone [called 4-Nitrophenyl-p-phenylenediazo-
imide by Morgan & Micklethwait(Ref 2) and p
-Chinon~(4-nitro-anil)-diazid or 4’-Nitro=4-diazo
-diphenylamin in Ger(Ref 1)], O N.C H,.N:C,-
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H,:N,; mw 240.22, N 23.33%; red crysts, with

a copper luster, mp expl violently at 60-65°;

was prepd by diazotizing the hydrochloride of
4enitrophenyl-p-phenylene-diamine and pptg the
product by adding ammonia. The dry subst expl
when rubbed

Refs: 1)Beil 16,603 2)G.T.Morgan & M.G.
Micklethwait,JCS 93 1,611(1908)
44(2’,4’Dinitrosphenylimine)s ladiazoniumel,4
sbenzoguinone[called 2,4-Dinitrophenyl-p-phenyl-
enediazoimine by Morgan & Micklethwait(Ref 2)
and p~Chinon=(2.4-dinitro-anil)-diazid or 2’.4’-Di=
nitro-4~diazo-diphenylamin in Ger(Ref 1)], (O,N),
CGHS.N:C6H4:N2;mw 285.22, N 24.56%; red cryst,
darken on exposure to light, mp expl on heating
ca 110-115°; sl sol in alc; sol in benz with some
decompn; was prepd by adding K bicarbonate to
an aq soln of 2,4-dinitrophenyl-p-aminobenzene-
diazonium chloride, previously obtd by diazotiz-
ing the hydrochloride of 2,4-dinitrophenyl+p-phen-
ylenediamine

Refs: 1)Beil 16,603 2)G.T.Morgan & M.G.Mickle-
thwait, JCS 93 1,610(1908)
4(2°,4’,6"Trinitrophenylimino)slsdiazoniums1,4
sbenzoquinone{called 2,4,6-Trinitrophenyl-p
-phenylenediazoimine by Morgan & Micklethwait
(Ref 2) and p-Chinon=(2.4.6=trinitro-anil-diazid

or 2'.4’,6’-Trinitro-4-diazo-diphenylamin in Get-
(Ref 1), (O,N)3CgH,.N:C H,:N,; mw 330.22,

N 25.45%; brn-red, diamond-shaped crysts(from
benz+petr eth), mp expl ca 120-130°; was obtd

by filtering a freshly prepd diazotized soln of
2,4,6-trinitrophenyl-p-phenylenediamine(picryl-p
-phenylenediamine) into aq Na acetate. On ex-
pln, the prod emits clouds of black smoke

Refs: 1)Beil 16,603 2)G.T.Morgan & M.G.
Micklethwait, JCS 93 1,609(1908)
Benzogquinones1,4sazine (called p-Chinon-azin in
Ger), 0:C4H,:N.N:CH,:0; mw 212.20, N 13.20%;
crysts from org solns in two modifns: as dk orn
-red prisms or ndls, mp 2-3° and as dk-yel
rhombohedral Ifts or plates, mp 42°; both modifns
have a blue reflex; on heating to higher temps, the
color darkens and the crysts expl at ca 185%;
readily sol in benz, chlf, hot abs alc, hot et acet,
hot acet or hot glac AcOH; diffc sol in eth or in
boiling w; almost insol in petr eth; was prepd by
shaking an ethereal soln of p-azophenol with
silver oxide and fused Na sulfate(Ref 2). Other
props and methods of prepn are given in Refs 1
&3




Refs: 1)Beil 7,628,(345) & [576] 2)R.Willstitter &
H.M.Benz,Ber 39,3486(1906) & JCS 90 1,997¢1906)
3)L.Hunter & S.Barnes, JCS 1928,2055
Benzoquinonediimine and Derivatives

Benzoquinone-1,4-diiminel called Benzochinon
-(1.4)=diimid; pChinondiimid or Chinondiimid in
Ger], HN:CgH, :NH; mw 106.12, N 26.40%;

It-yel ndls, becoming brn-yel or gray on

standing in air; mp ca 124° (begins to

darken at ca 75°); expl when heated rapidly
above mp; readily solin warm et acet; sol inchlf
or boiling benz; diffc sol in petr eth; expl when
brought into contact with concd hydrochloric or
sulfuric acid; was prepd by Willstacter & Mayer
(Ref 2) by treating an ethereal suspension of the
dichlorohydrate of benzoquinone-l,4-dichlor6-
imine, C;H,N,Cl,.2HC], with ammonia gas. Its
Perchlorate salt, CGHSN2+2HCIO4 (?), wh cryses,
mp expl violently on heating; in the presence of
moisture, color changes to blue-grn, violet and
then to brn; was prepd by Hofman et al(Ref 3) by
the interaction of benzoguinone-1,4-diimine and
perchloric acid r

Refs: 1)Beil 7,620,(344) & [574] 2)R.Willstatter &
E.Mayer,Ber 37,1499 & 1501(1904) 3)K.A.Hofmann
et al,Ber 43,180(1910)
Benzoquinonees1,4sdi(bromosimine), BfN:C H,:NBr,
mw 263.94, N 10.62%; crysts, mp expl ca 86";
was claimed to have been prepd by Krause(Ref 2)
by treating an aq soln of p-phenylenediamine
chloride with an excess of bromine water. No an-
analysis of the compd was given

Refs: 1)Beil- not found 2)A.Krause,Ber 12,50
(1879)

Benzoquinones|,4sdi(chlorosimine)[called Benzo-
chinon~(1.4)-bis-chlorimid or p~Chinon-bis-chlor-
imid in Gerl, CIN:C H,:NCl; mw 175.02, N 16.01%;
ndls(from w) having a sl aromatic odor, mp 124
-6°(dec); expl when heated rapidly above the mp;
readily sol in hot alc, hot AcOH, eth or benz; sl
sol in hot w; almost insol in cold w; was first
prepd by Krause(Ref 2) by treating an ice-cold
soln of p-phenylenediamine in dil HCl with an ex-
cess of chlorinated lime(bleaching powder).

Other props & methods of prepn ate given in Ref
1. It forms addn compds, some of which are expl:
Benzidine Compound, C6H4N2C12+2(C,2H,2N2),
violet crysts(from benz), mp expl mildly at ca
121%°(Ref 3); Hydroquinone Compound,
CsHuNzC1z+CeHsoz’ dk-grn ndls, mp expl ca
129-130°, dec on warming with w or benz(Ref 3)
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Refs: 1)Beil 7,621,(344) & [574] 2)A.Krause,
Ber 12,47(1879) 3)A.Knorr, Ber 43,799(1910)
Benzogquinones1,4edi(methylimine), CHgN:CH,-
:N.CH,; mw 134.18, N 20.88%; wh crysts, mp ca
92.5-93°, giving a red liq; readily sol in chlf, eth
or benz(giving a yel soln); sol in excess w or
alc; rapidly decomps in solns, separating a dk
product; expl on contact with HCI or H,SO,; was
prepd by heating a soln of sym-dimethyl-p-phenyl-
enediamine in gasoline with lead peroxide(Refs
1&2)

Refs: 1)Beil 7,621 2)R.Willstdtter & A.Pfannen-
stiel,Ber 38,2249(1905)
Benzoquinone-1-imino-4-methylimine, CH,.N:C,-
H,:NH; mw 120.15, N 23.32%; col prisms, mp 64
7%, very unstable. compd, dec on standing in less
than 1 hr, becoming a brn tarry product. Other
props & prepn are given in Refs 1 & 2

Refs: 1)Beil 7,620 2)R.Willstatter & C.W.Moore,
Ber 40,2671(1907)
Benzoquinone-1-imino-4-dimethylammonium by-
droxide [called Benzochinon=(1.4)-imid-dimethyl~
immoniumhydroxyd in Ger], HO-(CH,),N:C H,:NH;
mw 152.19, N 18.41%. Obtd as the Dinitrate salt,
03N.(CH3)2N:C5H4:NH.I’I;NOS; yel prisms, dec
on storage, mp expl on heating; sol in w, giving
a dk-red soln; was prepd by passing N oxides in-
to an alc soln of asym-dimethyl-p-phenylenedi-
amine and nitric acid

Refs: 1)Beil 7,621 2)R.Willstatter & J.Piccard,
Ber 41,1473(1908) & JCS 94 I, 476(1908)

2,3,5e Trinitrobenzoquinoneslsiminos4(?)strimethyls
imine [called 2,3,5-Trinitro-benzochinon=(1.4)
-imid~(1)-trimethylimid-(4)(?) in Ger], (CH,)N:Cs
H,(NO,),:NH(?); mw 285.22, N 24.56%; golden
-yel scales, mp dec at 200-220°; insol in w or alg
soln in HCl is colorless; dec on heating the acid
soln near boiling; was prepd from trimethyl-(4-
-acetylaminophenyl)-ammonium nitrate by nitra-
tion with fuming nitric and concd sulfuric acids.
The prod is unstable

Refs: 1)Beil 7,(350) 2)R.Meldola & W.R.Hollely,
jCs 107 1,621(1915)

Benzoguinonedioxime and Derivatives
Benzoquinone-1,4-dioxime[called Benzochinon
-(1.4)-dioxim or p-Chinondioxim in Ger], HO.N:-
CgH,:N.OH; mw 138.12, N 20.28%; lt gray gran-
ular crysts(from boiling w) or It yel ndls(hydrate),
mp 240°(dec); sol in concd NH, OH; sl sol in w;
v sl sol in dil aq NH,OH; was first prepd by




Nietzki & Kehrmann(Ref 2) by various methods.
Other props and methods of prepn are given in
Ref 1. Benzoquinone-1,4-dioxime forms interest-
ing derivs, some of which are expl(see below),
Jerczak & Fettes(Ref 3) proposed its use in the
“*vulcanization” or “curing” of rubber-like poly-
meric substs
Refs: 1)Beil 7,627 & [576] 2)R.Nietzki & F.
Kehrmann,Ber 20,614(1887) 3)].S.Jerczak & E.
M.Fettes,IEC 43,326(1951)
Benzoquinones),4sdioxime,Oxidetion Product|cal-
led “p-Dinitrosobenzal” by Nietzki & Kehrmann
(Ref 2) and called p-Benzoqumonedxoxxme Per~
oxide” by Forster & Barker(Ref 3)], O.N: CgH,:N. 2),
mw 136.11, N 20.58%; golden-yel ppt, mp dec with
mild expln when heated rapidly; very sl sol in
common org solvs; was prepd by the oxidn of
benzoquinone-1,4-dioxime in alk soln with K ferri-
cyanide(Ref 2) and by the action of hydrazine
hydrate in boiling alc soln on p-phenylenediamine
(Ref 3)
Refs: 1)Beil 7,628 & (345) 2)R.Nietzki & F.
Kehrmann,Ber20,615(1887) & JCS 521 575(1887)
3M.0.Forster & M.F,Barker,]JCS 103 11,1922(1913)
Benzogquinones1,4sdioxime Polymers of the Ana
hydride[called Polymeres-p-Chinon+dioximanhy-
drid in Gerl, —O0~1 ; mw (120.11),, N

(N:C H,:N),,
(23.33), %; lt-red amor subst, mp expl violently
when heated above 3000; insol in all known solvs;
was obtd by allowing the aq soln of the Na salt
to stand. The prod is very unstable in storage
Refs: 1)Beil 7,628 2)R.C.Farmer & A.Hantzsch,
Ber 32,3107(1899) & JCS 78 1,103(1900)

Benzoquinoneimine and Derivatives
Benzoquinone-1,4-monoimine [ called Benzochinon
~(1.4)}monoimid; p-Chinon-monoimid or p=Chinon-
imid in Ger], HN:C_H,:0; mw 107.11, N 13.08%;
1t sulfur-yel crysts, mp expl mildly on heating;
unstable in the dry state; readily sol in eth or
benz; mod sol in CS,; other props & prepn are
given in Refs
Refs: 1)Beil 7,619 & [574] 2)R.Willstatter & A.
Pfannenstiel,Ber 37,4607(1904) 3)F.Kehrmann,
Ber 56,2399(1923)
Benzoquinones1,4esmonochloroimine [called Benzo-
chinon-(1.4)-mono-chlorimid; p-Chinon-monochlor-
imid or Chinonchlorimid in Ger], CLN:C_H JRIeH
mw 141.52, N 9.90%; yel ndls(from gasoline or
glac AcOH), mp 85%(partially sublimes), expl at
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higher temps; very sol in eth, chlf or hot alc; in-
sol in w or dil acids; dissolves w/o decompn in
cold concd H,SO, or fuming HNO,. Other

props & methods of prepn are given in Ref 1.

Its addn compd with hydroquinone, C H,NOCl+
CgHgO,, bl- gm crysts with a metallic [uster, mp
expl at ca 119°, dec on heating with w or benz,
was prepd by Knorr(Ref 2)

Refs: 1)Beil 7,619,(344) & [574] 2)A.Knorr,Ber
43,799(1910)
Benzoquinones1,4smonocyanhydrin[called p-Chin-
on-mono-cyanhydrazon, Benzochinon-(1.4)-mono
~cyanhydrazon or p-Oxy-benzolazoformonitril in
Ger], NC.HN.N:C_H,:0; mw 147.13, N 28.56%;
yel ndls(from alc+w), mp expl ca 117-118°; read-
ily sol in eth or alc; was prepd from p-hydroxy-
benzenediazonium chloride and concd KCN soln,
dissolving the resulting compd in w and pptg the
product with HCl

Refs: 1)Beil 7,629 & [577] 2)A.R.Hantzsch & V.
B.Davidson,Ber 29,1532(1896) & JCS 701,541
(1896)

2:Azidos6enitros4strimethyl ammoniums 1,4ebenzos
quinone[called 2-Nitro-6-triazo-4-trimethylam-
monium-1-benzoquinone by Meldolg & Hollely
(Ref 2) and called 6-Nitro-2-azido-benzochinon
-(1.4)-trimethylimid-{4) in Ger],

/CH=C(N 0,)

(CH, )BN:C\

C:0; mw 237.22, N
CH=C(N,)~”
29.53%; red ndls or red scales(from w), mp- be-
comes dk-brn at 100° and expl; was prepd from
2,6-dinitro-4~trimethylammonium-1-benzoquinone
by reducing it with ammonium sulfide, converting
the nitro=amino compd into a chloride, diazotiz-
ing the product and treating it with Na azide.
This compd is distinctly basic and its salts with
mineral acids are colorless
Refs: 1)Beil 13,(198) 2)R.Meldola & W.F.Hollely
JCS 1051,1477(1914)
2,6+Diazidos4etrimethylammoniume1,4sbenzoquinone
[called 2,6-Bistriazo-4-trimethylammonium~1l-benze
quinone by Meldola & Hollely(Ref 2) and called 2
-6-Diazido-benzochinon-(1.4)-trimethylimid-(4) in
Gerl, _CH=C(N,)
(CH, )BN:C\

CH=C(N, g
42.04%; brn subst, mp expl ca 100°; very sol in
w; decomp in boiling w; was prepd by reducing
the dinitro-compd with tin and HCI, diazotizing
the product and treating it with Na azide. The
compd was not obtd in a pure state but its salts

C 0; mw 233.23, N




were sufficiently definite to establish its constit-
ution. Chloride salt, C;H, \N,O+HCI, col ndls,
becoming brn on exposure to air, mp expl ca 100°;
dec in w or ale; Picrate salt, C9H21N7O+C6'H3-
N;O,, yel scales(from alc), mp very expl compd,
its melting or decompg point could not be detd
Refs: 1)Beil 13,(198) 2)R.Meldola & W.F.Hol-
lely,JCS 105 I,1478-80(1914)
4,60Dinitros1,2sbenzoquinones2schloriminecalled
3,S-Dinitro-benzdchinon-(1.2)—chlorimid-(1) in Ger}
/CI-I:C(NOZ)

NC:0; mw 231.56, N 18,14%;

(O_N)C
* " Nen-cene)

yel pdr, mp expl; readily sol in acet; sol in:meth-
anol, alc or glac AcOH; sl sol in benz, eth or
xylol; diffc sol in cold w; partially decompg in
boiling w; was obtd, in an impure state, by treat-
ing a soln of picramic acid, in the presence of
HCI, with cold chlorine water, The expl props of
this compd were not investigated
Refs: 1)Beil 7,[567] 2)S.Blaszkovska,Bulllnter-
AcadPolonaise 9s10A,409(1924);JCS128 11,1043
(1925) & CA 20,1552(1926)

Benzoquinoneslsiminoedediazonivm Salts. The
expl salts Hydrochloride, Chromate, and Picrate
are described in Vol 1 of this Encyclopedia under
lsAminobenzenes4ediazonium Hydroxide or Anilino
s4adiazonium Hydroxide. These salts were origin-
ally considered to be derivs of the hypothetical
hydroxide, H,N.C_H, .N({N).OH, as parent compd
(Refs 1 & 2). Gray(Ref 3) claims that these salts
possess a quinoid structure and are not derivs of
aminobenzene diazonium hydroxide but salts of
l-imino~4-diazido-benzoquinone

Refs: 1)Beil 16,602 & [306] 2)R.Meldola & L.
Eynon,JCS 87 1,2(1905) 3)W.H.Gray,]JCS 192¢,
3174-3179

Benzoquinonemonooxime and Derivatives
Benzoquinonemonodxime, CgHgNO,; mw 123.11,
N 11.38%. This compd exists as ortho and para
isomers: Benzoquinone-1,2-monooxime [called
Benzochinon=(1,2)-monoxim; o-Chino_n-rnonpxim

or *o-Nitroso-phenol® in Ger), _CH=====CH_
HC C:0
CHem=CH NCH-C(:NOH)”
or HC\ /C.OH;
NcH-c(N0Y?

dk grn-yel ndls(from petr eth), mp 142°(de’c); other
props and methods of prepn are given in Ref 1.
It forms numerous salts, some of which are expl:
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Silver salt, AgC_H,NO,, almost black, but dk
blue in transmitted light, fine crysts, expl on
heating or on contact with acids; Sodium salt,,
NaC.H,NO,, red-grn shiny lfts, expl on hearing
Benzoquinone- 1, 4-monooxime [called Benzo-

chinon~(1.4)monoxim; p-Chinon-monoxim or *p

-Nitroso-phenol” in Gerl, CH=CH
ON:C C:0
“CH=CH”
CH=CH\
or ON-C\ C.OH; almost col ndls(by rapid
NcH-cH?

cooling from boiling w) or yel-wh ndls(from acet+
benz), mp 133%(dec); other props and methods of
prepn are given in Ref 2. It forms numerous salts,
some of which undoubtedly are expl

Refs: 1)Beil 7,600,(337) & [566] 2)Beil 7,622,
(344) & [574]

Benzoquinonesls(3 schlotoethylimine)sdsoxime [cal
led p-Chinon=(8 -chlor-athylimid)-oxim in Gerl,
HO.N:C5H4:N.CH2-CH2.C1; mw 184.63, N 15.18%;
dk-grn, steel=blue, iridescent scales{from benz+
ligroin), mp ca 90°, dec with expln ca 120%; obtd
by reacting aq Na nitrite with (8-chloroethyl)
-aniline and treating the nitroso-deriv with alc
HC!

Refs: 1)Beil 7,{576] 2)G.R.Clemo & W.H.Perkin,
Jr,JCS 125 11,1810(1924)
Benzoquinoneslsdemonooxime Hypochlorite, ClO-
N:CgH,:0; mw 157.56, N 8.93%; yel ndls, very
unstable, evolving HOCl when exposed to light:
mp expl on heating to ca 70° or on contact with
concd H,S0,; readily sol in alc, eth, chlf or
benz; insol in w; was prepd by treating an aq soln
of benzoquinone-1,4-monooxime with HCl and
bleaching pdr until a distinct odor of hypochlo-
rous acid,HOC! was observed

Refs: 1)Beil 7,625 2)R«Mohlau,Ber 19,281(1886)
& JCS 50 1,453(1886)
Benzoquinoneslssemicarbazones4soxime, HO.N:-
CeH,:N.NH.CO.NH,; mw 180.17, N 31.10%; bm
yel ndls(from AcOH & w), mp dec ca 238°, expl
ca 247°; sol in glac AcOH; insol in w, alc or
eth; was prepd from benzoquinone- 1,4-monooxime
and the hydrochloride of semicarbazide in alc
soln

Refs: 1)Beil 7,630 2)].Thiele & W.Barlow,Ann
302,331(1898) 3)W.Borsche & A.Reclaire,Ber 40,
3806(1907)

3:Bromoe1,4sbenzoquinones lsmethylimines4soxime,




HO.N: C H (Br) N.CH,; 35 MW 251.07, N 13.03%; grn
crysts, mp datkens ca 100° and expl ca 124%; was
obtd by hydrolysis of the hydrochloride of methyl
(3-bromophenyl)-nitrosoamine. The HCI salt chang.
ed from pink to yel at 140° and melted ca 168°
Refs: 1)Beil 7,[583] 2)M.S.Kharasch & J.F.
Piccard,JACS 42,1859(1920)
2,6eDibromos 1,4sbenzogquinones4soxime,
HO.N:C_H, (Br),:0; mw 280.92, N 4.99%; bn
ndls(from toluene, alc or AcOH) or lfts(from dil
ale), mp darkens ca 160° and detonates betw 168
& 175°; readily sol in alc or eth; sol in chlf or
glac AcOH; sl sol in w; other props and methods
of prepn are given in Ref 1
Refs: 1)Beil 7,641 2)F.Kehrmann,Ber 213318
(1888)
6eNitros3shydroxys1,2sbenzoquinones2soximesas
sdiozoniumhydroxide,
- CH==C(NO, )\ _

HO(N:)N.C\\\ /C:O; mw 228.12,

C(OH)-C( :NOH)
N 24.56%; its chloride and some other derivs
were prepd by Heller & Sourlis(Ref 2} who did
not investigate their expl properties
Refs: 1)Beil 16,(367) 2)G.Heller & A.Sourlis,Ber
43,2586-7(1910)
6sNitrosdenitrosoaminos3shydroxys |,2sbenzoquinone
s2e0xime, _CH=== C(NO, )\

ON.HN.C\\\

/C:O; mw
C(OH)-C( :NOH)
228.12, N 24.56%; dk-yel plates(from acet+w) or
crysts(from w), mp expl violently on heating;
readily sol in glac AcOH; mod sol in alc; sl sol
in benz, chlf or ligroin; was prepd from aq G-nitro
-4-aminoresorcinol hydrochloride or hydrobromide
and 2 mols of Na nitrite in acid soln at 0°. Its
Na & K acetate solns have a dark-grn color; the
crysts of these salts sometimes expl by only rub-
bing with a glass rod under water
Refs: 1)Beil 14,(494) 2)G.Heller & A.Sourlis,
Ber 43,2585(1910) & JCS 98 1,749(1910)
4aNitros6enitrosoaminos5ehydroxys1,2sbenzoquis
nones2soxime, /C(OH)=C(NH.NO)\
O_N.C

2 \CH C:O;

( :NOH)/
mw 228.12, N 24.56%; small yel hex rods(from
acet+petr eth), mp expl on heating; readily sol in
alc or acet; diffc sol in benz, chlf or petr eth;
dec by boiling in water; was prepd from aq 4-nitro
-2-aminoresorcinol and 2 mols of NaNO,, in H -
SO, soln
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Refs: 1)Beil 14,[153] 2)G.Heller et al,Ber 56,
1870(1923)& JCS 124 1,1095(1923)

Benzotetrazolecarboxylic Acid. A misnomer for
1,2,3-Triazapyrrocoline-G-carboxylic Acid

Benzotolvide ond Derivatives
Benzotoluide or Benzomethylanilide (called Benzoe-
CgHg .CO.NH.C_H,.CH,.
Three isomers are described in Beil 12,795,861,
926,(380,400,421) & [505). The para isomer is
probably of most interest since its tetranitro deriv
has been prepd
Mono-, Di- and Trinitrobenzotoluides. Several
isomers are described in Beil 12 and in Rec 55,
2526(1936). None of these is expl
Tetranitrobenzotoluide, C,,H,N; Oy mw 391.25, N 17.90%.
One isomer, 3, 5-Dinitrobenz~2’,6'-dinitromethyl-
anilide,(0,N),C H,.CO.NH.C_H,(NO,),.CH
pale yel ndls(from AcOH), mp 275°, was prepd
by nitration of 3,5-dinitrobenz-4’-methylanilide
with abs nitric acid. Its expl props were not
investigated
Refs: 1)Beil- not found 2)W.B.van Horssen,Rec
55,255-6(1936) & CA 30,5199(1936)

sduretoluidid, in Ger),

Benzotriazine and Derivatives
Benzotriazine, C_.H_N,; mw 131.13, N 32.05%.
The 1,2,3(or vic)-isomer, HC=CH- C N——-N

g CH- C—CH-—N
seems to exist in the form of derivs, while the
1,2,4(or as)-isomer, HC:CH-C"N—-N

HC=CH—C=N-CH

exists as a yel solid, mp 74-5°. Other props &
prepn are given in Beil 26, 67,(15) & [33]
(Benzosl,2,3striazine)e3eoxide or Benzos3soxysvic
siriazine, C,H_N,O; yel ndls, mp 160-160.5%(dec).
Its 6,8-dibromo-deriv, called "Dibromindiazonoxim”
by Bamberger, yel ndls(from benz) expl ca 182°.
It was prepd by treating 2-amino-3,5-dibromobenz-
aldoxime with NaNO, in AcOH soln
Refs: 1)Beil 26,67 2)E.Bamberger & E.Demuth,
Ber 34,1327-8(1901)
(Benzos1,2,3striazine)sdsoxide or Benzosdsoxysvic
atriazine (called 4-Oxy-benzo-1.2.3-triazin in Ger;
former name “Benzazimid”), Hq-CH C—H 3

HC-—CH—C-—CO—NH
mw 147.13, N 28.56%. Its other form,
HC=CH—C—N===N;which may be called Benzo-
HC=CH- C~C(OH)=N

-4-hydroxy-vic-triazine, was prepd by several in-




vestigators using diffetent methods, as crysts de-
compg ca 211-13° and explg when-heated in a
flame

It forms salts, some of which are expl, such as
Silver salt,AgC_,H,N O, wh amorph ppt, explg on
heating. Sodium salt, 1t yel lfts, explg on heating
or on contact with concd H,SO
Refs: 1)Beil 26,163-4 & [88] 2)A.Weddige & H.
Finger,JPraktChem 35,262-4(1887) 3)H.Finger,
Ibid 37,432-4(1888) 4)E.Zacharias,Ibid 43,446
(1891) 5)A.Reissert & F.Grube,Ber 42,3721(1909)
6)G.Heller & A.Siller,JPraktChem 116, 9 & 14
(1927)
éetlitrobenzos4soxysvicstriazine (called m-Nitro-
benzazimid by Kratz), HC=CH-C-N=N ;

0,N.G=CH-C~CO-NH
mw 192.13, N 29,.16%; lt yel tfes(from dil aic),

dec 185° and expl when heated on Pt foil in a

flame. Was prepd by treating S-nitro-2-amin¢-benz-

amide with K nitrite in dil AcOH under cooling
Forms salts, some of them expl, such as So-

dium salt, NaC_H,N,O,, 1t yel ndls(from alc+

eth), expl on heating

Refs: 1)Beil 26,166 2)X.Kratz,JPraktChem 53,

213(1896)

1,2,3eBenzotriazinod 3,4sa] perimidine. See o

~Amidophenylperimidine,Vol 1,p A 246-L

Benzotriazole and Derivatives
Benzotriazole (formerly called Aziminobenzol and
Pbhentriazol in Ger), CsHsNa; mw 119.12, N35.28%;
col ndls, mp 95-100°. Two forms are possible:
Benzo-a-v{or 1,2,3)-triazole, HC1=CH‘%_NH\N

HC=CH-C—N#

and Benzo-3-v(2,3, 1 )-triazole, HC|Z= CH—-C=N.

HC=CH—C=N"
(Ref 1).Many methods of prepn are known, of which
the treatment of p-phenylenediamine with Na ni-
trite in dil AcOH is described in detail in Ref 6.
It is not recommended to prep large batches be-
cause of the possibility of accidental expln dur-

ino vacuum distn of henzotriazole nnp euch exnln
ing vaculll QIS O DCRaOlianole. Such expiil

took place in 1956 at the Maumee Chemical Plant,
Toledo, Ohio(Ref 8)

Nitration of benzotriazole is described in Ref 5
and its rnv:nn»y and hazard in Ref O
Refs: 1)Beil 26,38 & {171 2)A.Ladenburg,Ber 9,
.222(1875) 3)T.Zincke et al,Ann 291,320(1896)
4)K.Elbs,JPraktChem 108,213(1924) 5)K.Fries
et al,Ann 511,229(1934) 6)OrgSynth 20,15(1940)
7)N.L.Miller & E C.Wagner,]ACS 76,1850-1(1954)
& CA 49,8264(1955) 8)Anon,C&EN 34,2450(1956)
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& CA 50,12481(1956) 9NSax(1957),p 350

Mononitrobenzotriazole, CSH4N402; mw 164.12,
N 34.14%. The following isomers are described
in the literature: 5¢ or 6)-Nitrobenzotriazole,ndls
mp 209-11° (Ref 1), mp 215-6°(Ref 3), its Silver
salt is a mild expl(Ref 1); 4(or7)-Nitrobenzotrz-

Ezzole, §rysts dec ca 230°(Ref 2); mp 236-237.3°
Ref

Refs: 1)Beil 26,43 2)Beil 26,(10) 3)N.L.Miller
& E.C.Wagner,JACS 76,1850-1(1954)
Dinitrobenzotriazole C eH3NgO,3 mw 209.12, N

4

33.49%. The following isomer is described in the
literature: 2,4-Dinitrobenzo - a - vic-triazole,
o, N ==C —C-NH

=C(NO, )—(“.'—N/N col ndls(from dil alc),
mp 198° Can be prepd by treating 3,5-dinitro-
phenylenediamine with Na nitrite in aq acid. Its
expl props were not investigated
Refs: 1)Beil 26,50 2)R.Nietzki & H.Hagenbach,
Ber 30,543(1897)

5222020/

Trinitrobenzotriazole, CstNsOs' not found in

Beil or in CA rhrouoh 1956

Benzotriazolol and Derivatives
Benzotriazolol, Hydroxybenzotriazole, Benzo-
bydroxytriazole or Benzazimidol (Called Oxybenz-

triazol in Ger), CeHgN;O; mw 135.12, N 13.10%.
The following isomer is described in the literature :
Benzotriazol- 1-0l or (Benzo-1-bydroxy)-a -vic-tri-
azole (called 1-Oxy-benztriazol; Benzazimidol
or Benzolazimidol in Ger), HC_ CH—- —N(OH)
HC=CH- C—N/
ndls, mp 157°. Other props & prepn are given in
the Refs, Its Lead salt, Pb(CsHANBO)z, Ifts,
expl ca 270°
Refs: 1)Beil 26,41 2)R.Nietzki & E.Braunsch-
weig,Ber 27,3381-w(1894) 3)T.Zincke & P.
Schwarz,Ann 311,332(1900)
Benzotriazol-4-o0l or (Benzo-4-bydroxy)-a-vic-tri-
azole, HC=CH—-—C'—NH

(8 7P Y Il 3 AN TR & P
FILS 10U UL e e [N

N; which may be con-

sidered as a parent compd of 6-mononitro-benzo
-triazol-4-0l described below,could not be found
in Beil

5eMonochlorosbenzotriazols lsol; (5-Chlorobenzo
« I-bydroxy)-a-vic-triazole or 5-Chloro-benzazi-
midol, C8H4N30Cl; lfts(from dil alc), deflgr at
204-5°. Can be prepd by heating 2,4-dichloro
=l-nitrobenzene with an excess of hydrazine-

hydrate in alc. Its Potassium salt, KCS"aN:sOCl’




lfts(from alc), deflgr above 300°
Refs: 1)Beil 26,[24-5] 2)E.Muller & G.Zimmer-
mann, JPraktChem 111,279 & 285-6(1925)

6~MonochIoro-benzofriuzol-l-ol; (6-Chlorobenzo
- I-bydroxy)-a-vic-triazole, or 6-Chloro-benzazim-

idole; col ndls(from dil alc), mp dec ca 1952 and
expl when heated at higher temp; can be prepd

by treating 2,5-dichloro-l-nitrobenzene with an
excess of hydrazinehydrate in alc. Its Silver salt,
AgCgH N, OCl, expl when heated on a Pt foil in
a flame
Refs: 1)Beil 26,[25] 2)J.Booy & J.W.Dienske,.
Rec 45,449(1926)
5,6+Dichlorosbenzotriazoleleol; 5,6-Dichlorobenz-
azimidol or I-bydroxy-5,6-dichloro=a(or 1H }benzo-
triazole, Cl.G= CH—-C~N(OH)-N, mw 204.02, N
ct.dscH-& —N
20.60%; ndls(from alc), mp expl mildly ca 194-6°;
readily sol in alc, glac AcOH acet or nitrobenz;
nearly insol in eth, benz or ligroin. It can be
prepd by treating 2,4,5-trichloro-1-nitrobenzene
or 4,5-dichloro=2-nitro-phenylhydrazine with hy-
drazine hydrate in alc soln. The Hydrazine salt,
CeH,N,OCI +N_H,, ndls(from alc), mp 205°(dec);
Potassium salt, KC.H N O, lfts(from alc), mp
expl betw 230° and 250%; Silver salt, AgC H,N,-
OCl,, ppt,sensitive to light; mp expl on heating;
Barium salt, BaC.HN,OCl,, ndls(from w), mp
expl mildly on heating or on contact with H,SO,;
Aniline salt, CCH,N;OCL,+C H,N, ndls(from
methanol), mp 168°(dec) and other salts are de-
scribed in the literature
Refs: 1)Beil 26, [25] 2)E.Muller & W.Hoffmann,
JPraktChem 111,294,299,301(1925) 3)Compare, W.
Qvist,Acta Acad Aboensis,Math & Phys 19, No 4,
3-11 and No 5, 3-15(1953) & CA 49,8993-4(1955)
(5,7+Dichlorobenzoséenitro)sbenzotriazoleleol;
5,7-Dichloro-6-nitrobenzazimidol or 1-Hydroxy-5,
7-dichloro-6-nitro-a(or 1H }benzotriazole,
OZN.(T‘=C(C1)—%I-N(OH)—1\|I, mw 249.03, N 22.50%;
Cl,C=CH—C ———N
yel ndls(from alc), mp dec ca 196°; readily sol in
alc with partial decn. It can be prepd by treating
2,4,6-trichloro-1,3-dinitrobenzene with an excess
of hydrazine hydrate in hot alc. The Hydrazine
salt,N2H4+CsH2N403Clz, red-brn ndls(from alc),

mp- dec ca 1690; dec on prolonged standing in hot w

Refs: 1)Beil 26, [27] 2)W.Borsche & W.Trautner,
Ann 447,6(1926) 3)Compare, S.S.Joshi & D.S.
Deorha, JIndianChemSoc 29,548(1952) & CA 47,
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8738-9(1953)

4+Mononitroshenztriazols lsol; 4-Nitroben zo-1-bydsr-
oxy-a-vic-triazole or 4-Nitrobenzazimidol,

HC=CH C—~N(OH) . mw 180.12, .11%;
Hc;é(Noz)-'é_N‘gN & N3
orn crysts of the monohydrate lose w ca 140° and
deflgr ca 229° with evoln of flame and smoke;
easily sol in dil ale; diffc sol in w. Can be prepd
by treating 2,6-dinitrophenythydrazone with cold
NaOH soln or warm ammonia

Refs: 1)Beil 26,(11) 2)W.Borsche & D.Rantschef,
Ann 379,172(1911)

6+Mononitrosbenzotriazols leol; (6-Nitrobenzo-1
“bydroxy)-a-vic-triazole or 6-Nitro-benzazimidol,
mw 180.12, N 31.11%, yel crysts, mp deflgr 190-2°
(Ref 2), dec explosively 206°(Refs 3 & 4); sol in
hot w, hot alc or hot NB; insol in eth, ligrein or
benz. Can be prepd by heating 4~chloro-1,3~dinitre -
benzene with hydrazine hydrate in ale(Ref 4) or by
other methods(Refs 1,2 & 3). Forms many salts,
some of them expl, such as: Potassium salt,KC_-

H,N,O,, orn-yel crysts, dec explosively on heat-
ing; Sodium salt,NaC_;H N, O,, red ndls, dec expl
on heating(Ref 2); Hydrazine salt, C(_3HaN403.N2
H,, yel ndls (from alc), dec at 205-6°
Refs: 1)Beil 26,48 & [26] 2)T.Curtius,]JPrakt-
Chem 76, 374 & 383-5(1907) 3)L.Spiegel,Rer
41,886(1908) 4)0.L.Brady & J.N.E.Day,JCS
123,2226(1923) 5)M.Tomita & K.Ikawa,]Pharm-
SocJapan, 75,457(1955) & CA 50,2480(1956)
Chem 76,374 & 383-5(1907) 3)M.Tomita & K.
Ikawa,JPharmSocJapan, 75,457(1955) & CA 50,
2480(1956)
(6eMononitros5eacetic acid)sbenzotriazoleleol or
{6=Nitro5 -acetic acid-1-hydroxy)1,2,3(or a-vic)
-triazole| called 6-Nitro-1-oxy-benztriazol-essig-
saure~(5) in Ger], o) zN-g=CH‘%—N(0H)‘-1},];
HOOC.H,C.C= CH~-C~~———N
mw 238.16, N 23.53%; yel lfts(from w), mp dark-
ens above 200°, expl ca 224°%; was prepd by react-
ing 4,6-dinitro-3-hydrazino-phenylacetate with dil
NaOH soln
Refs: 1)Beil 26,[158] 2)W.Borsche,Ber 54,678
(1921) & JCS 120 1,462(1921)
6sMononitrosbenzotriazoledsol; (6-Nitrobenzo-4
-bydroxy)-a-vic-triazole or 6-Nitro-benzotriazol-4
b Ozb}ﬁ;ggmj:ff*/\mmw 180.12, N 31.11%
yel pdr, mp 197-8%; was prepd by refluxing for 6
hrs 4-methoxy-G-nitrobenzotriazole with 48% HBr
soln. Its expl props were not investigated




Refs: 1)Beii~-not found 2)H.B.Gillespie et al,
JACS 76,3532(1954) & CA 49,9633(1955)

Note: No higher nitraced derivs of Benzotriazol-
ols were found in Beil or in CA thru 1956

Benzotrifluoride and Derivatives
Benzotrifluoride or Phenylfluoroform (called 1’.-
1’.1’-Trifluor- I-methyl-benzol and w.w.w-Trifluor
~toluol in Ger), CsHs'CFs; col liq, bp 103.1 at
752mm. Other props & prepn are given in Beil 5,
200(149) & [224] and its toxicity and hazard in
Sax(1957),351
Mononitrobenzotrifluoride, 0 ,N.CgH ,.CF ;. The
following isomers are described in the literature:
2-Nitro-, crysts(from alc), mp 32.5°(Ref 2)3-Nitros
col lig, fr p =2.4°, bp 102-3° at 40mm; d 1.4318 at
18/4°, n, 1.47418 ar 18/4°, Q¥ 771.3kcal/mol;
can be prepd by treating benzotrifluoride with
fuming nittic acid(Ref 1) and 4-Nitro-, crysts, mp
41.5°Ref 2)

Refs: I)Bell 5,327,(162) & [251} 2)Beil 5,[251]
Dinitrobenzotrifluoride, (O,N),CH,.CF,; mw 236.11
N 11.86%. The 3,5-Dinitro-isomer is described in
the literature. It consists of wh crysts, melting at
49-50°; can be prepd by treating 3-nitrobenzotri-
fluoride with a mixt of fuming nitric acid(d 1.49
-1.50) and oleum(20% free SO, ) at 95-100°, Its
expl props were investigated ca 1950 at PicArsn
and at the National Northern Corp, but their re-
sults are classified

Refs: 1)Beil- not found 2)E.C.Finger et al,
TranslllinoisStateAcadSci 31,132(1939) & CA 33,
6271(1939) 3)E.C.Finger & F.H.Reed,JACS 66,
1973-4 (1944)

1,2,3:Benzoxadiazole. See Ben zenediazooxide
2,1,3:Benzoxadiazole. See Benzofurazan

Benzoylacetateperoxide. See Acetylbenzoylper-
oxide; Vol 1,p A55-L ‘

Benzoylacetylperoxide. See Acetylbenzoylperox-
ide; Vol Lp AS54-R

Benzoyl Amide. See Benzamide

Benzoylaminoglyoxime or Aminobenzoylglyoxime,
CeHg .CO.C(:N.OH).C(:N.OH).NH,; mw 171.16, N
24 55%. Two isomers are descubed in the litera-
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ture, the a-isomer, mp 127°(dec) and the B-isomer,
mp 187°(dec). The Silver salt of the a-isomer,
AgC, HgN,O,, yel ppt, expl at ca 130°, while its
peroxide, C Hy CO(CzNzoz).NHz, golden-yel sol-
id, dec ca 1450

Refs 1)Beil 10,[566] 2)G.Ponzio & C.Cerrina,
Gazz 58,29-31(1928) & CA 22,1971(1928)

Benzoylaminophenol. See Benzamidophenol
Benzoylaniline. Sce Benzanilide

Benzoylozide and Its Nitro Derivatives, See under
Benzoic Acid

Benzoylazide Benzalhydrazone. See under Benzoic
Acid

Benzoyl Azidodithiocarbonate. See Vol 1,p AG33
-L

Benzoylazidomethane. See Acetophenone, Azido
Derivatives; Vol 1,p A47-R

Benzoylchloride and Derivatives
Benzoylchloride or Benzoic Acid Chloride (called
Benzoesaurechlorid in Ger), CgHg . COCL; mw 140.57
col, pungent liq, d 1.212 at 26/4°, mp -05°, b
197.2°, fl p 215°F(101.7°) (closed cup); n, 1.55-
36 at 20°; very toxic. Can be prepd by interaction
of benzoic acid with sulfurylchloride or by other
methods. It is used in medicine, as a reagent and
as an intermediate in org reactions
Refs: 1)Beil 9,182,(94) & [159] 2)OrgSynth 24,
15(1944) 3)YCondChemDict(1950),92 4)Sax(1957),
351 5)US Specification MIL-B-11346(Benzoyl
Chloride Reagent)
Mononitrobenzoylchloride, C,H,CINO,. Three
isomers: 2-,3-and 4-Nitrobenzoylchlorides are
described in Beil 9,373,381,394,(162) & [252,
2701
Dinitrobenzoylchloride, C_H,CINO ,O;. The
following isomers are described in the litera-
ture: 2, 3-Dinitrobenzoylchloride, oil(Ref 4,p
3145,footnote); 2, 4-Dzmtrobenzoylcblorzde,ndls
(from petr eth), mp 42- 6%(Ref 1); 2,6- sztro-
benzoylchloride,yel plates(from eth), mp 96-8°
(Ref 2); 3,4- Dzmtrobenzoylcblorzde (O,N),-
CgH4.COCl; solid, mp 45 7" (Ref 4); col ndls
(from petr eth), mp 50- 1° bp 188° at 11mm Hg,
expl on heating above 225 , easily sol in eth or




benz; diffc sol in petr eth(Ref 5). Was first

prepd in an impure state by treating 3,4-dinitro

benzoic acid with PCIS(Ref 4). Goldstein &

Voegeli prepd it in a pure state by using thionyl

chloride in lieu of PCl, (Ref 5) and

3, 5-Dinitrobenzoylchloride, ndls(from benz), mp
66-74°, bp 196° at 10-12mm(Ref 3)

Refs: 1)Beil 9,412 2)Beil 9,413 3)Beil 9,414 &
[283] 4)L.C.Raiford & J.N.Wickert,JACS 53,3145
(1931) 5)H.Goldstein & R.Voegeli,Helv 26,477
(1943) & CA 37, 5709(1943)
2,4,64Trinitrobenzoylchloride, (O,N),C H,.COCI;
mw 275.57, N 15.25%; ndls(from benz or ligroin),
mp 130°(Ref 2); plates(from benz), mp 158°(Ref 3};
ctysts(from benz by petr eth), mp 163° (Ref 4); sl
sol in benz; diffc sol in eth; insol in ligroin or
petr eth. Can be prepd by treating 2,4,6-trinitro-
benzoic acid with PCL; or with POCI,. Sudborough
(Ref 3) warns of danger of expln during prepn.
Expl props of the compd were not investigated
Refs: 1)Beil 9,417 2)V.Meyer,Ber 27,3145(18%4)
3)].J.Sudborough, JCS 67,600(1895) 4)P.J.
Montagne,Rec 21,381-2(1902) S5)E.W.Crunden &
R.F.Hudson,JCS 1956,507 & CA 50,9837( 1956)
(The rate of solvolysis of 2,4,6-trinitrobenzoyl-
chloride)
4~[(N-BenzoyI-N-ethyl)-amino]_-nuphiholeneoltdi-
azonium Hydroxide[called N-Athyl-N-benzoy!-
naphthylamin.(1)-diazoniumhydroxyd.(4) in Ger],
CgH;.CO.N(C,H)-C, oHg.N(:N).OH; known
in the form of salts, such as Perchlorate, C g
H,N,0.ClO,, pale yel crysts explg on heating
to ca 154° or on impact; was prepd by treating the
corresponding sulfate with K perchlorate

Refs: DBeil 16,(374) 2)G.T.Morgan & E.G.
Couzens, JCS 97,1695(1910)

Benzoylhydrazide, Dinitro; See under Benzoic
Acid

Benzoylhydroperoxide or Benzoylhydrogen Pers

oxides See Perbenzoic(Peroxybenzoic) Acid
Benzoyliumperchlorate. See Benzoylperchlorate

Benzoyl Nitrate and Derivatives
Benzoyl Nitrate, CGH.5 .CO.0.NO,; mw 167.12,
N 8.38%; yel oil, expl on sudden heating; deconp
rapidly by w into benzoic and nitric acids. Can
be prepd by the action of Ag nitrate upon benzoyl-
chloride at -15° without presence of any moisture.
It is a powerful nitrating agent which shows great
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tendency to give ortho=substituted products(Refs

3,48&5)

Refs: 1)Beil 9,181 2)F.E.Francis,]JCS 89 1,14
(1906) & Ber 39,3798(1905) 3)Sidgwick,OrgChem
of N(1937),11-12 4)Houben 4(1941),216 5)V.Gold,
JCS 1950, 2467-73 & CA 45,7537(1951) 6)H.
Burton & P.F.G.Prail,JCS 1955,729-31 & CA 50,
4820(1956) (Investigation of acyl nitrates as a
possible source of acylium ion, RCO%)
3iNitrobenzoyl Nitrate, O,N.C H,.C0.0.NO,;

mw 212.12, N 13.21%; crysts, mp 40-50°; expl

on sudden hearing; can be prepd by the action of
Ag nitrate on 3-nitrobenzoylchloride at sl above
35°

Refs: 1)Beil 9,381 2)F.E.Francis,Ber 39,3800
(1906)

Benzoyl Nitrite (called Nitrosylbenzoate in Ref 2),
CeHg.CO.0.NO; mw 15112, N 9.27%; yel, un-
stable and hygroscopic oil; expl on sudden heat-
ing; can be prepd by treating silverbenzoate in
the cold with nitrosylchloride

Refs: 1)Beil 9,181 2)L.Francesconi & U.Cialdes
Gazz 34 1,444(1904) & JCS 86 1,707(1904)

Benzoylperchlorate or Benzoyliumperchlorate,
This compd, prepd in situ from equimolecular
quantities of benzoylchloride and Ag perchlorate,
proved to be an effective benzoylating agent
Refs: 1)Beil- not found 2)H.Burton & P.F.G.
Prail, JCS 1951,529 & JCS 1953,827

Benzoylperoxide. See Dibenzoylperoxide

Benzoylperoxymonosulfonic Acid(called Benzoyl-
sulfomonopersaure in Ger), CgH;-C0.0.0.S0,H;
known only in the form of salts, such as Potas-
sium salt, KC,HgO,4S, hygroscopic ndls(from -
alc), explg mildly on friction or on heating to 70
-80°; can be prepd by treating benzoylchloride
(previously neutralized by KOH soln) with K-
SO, soln(or Caro’s acid soln neutralized with
KOH) at ¢°

Refs: D)Beil 9,181 2)R.Villstatter & E.Hauen-
stein,Ber 42,1846(1909)

(1sBenzoylel Vatetrazolyls5)sisotetrazene; 5+Benze
amidotriazeno)-tetrazole IsBenzoylsdstetrazolyl
-isofemlzene,CsHSCO.NH.NH.N:N-(.E-NH-I‘\J; mw
N—N
232.21, N 48.26%; wh ppt, mp 94-8° for the crude
product. This high-nitrogen compd was obtd by
Scott et al(Ref 2) on adding a soln of 0.01 mol of




tetrazolyldiazonium nitrate to a soln of 0.01 mol
of benzohydrazide in aq alc soln in the presence
of excess Na acetate soln. As most purifica-
tion techniques resulted in decompn of this
isotetrazene, it was not purified

Refs: 1)Beil- not found 2)F.L.Scott,D.A.0’Sul-
livan & J.Reilly,JACS 75,5309 & 5312(1953):

CA 49,169(1955)

Benzozone. See Acetylbenzoylperoxide in Vol 1,
p A54-R

Benzyl Abietate. See Vol 1,p A3-R

Benzylacetyl Peroxide. See Acetylbenzylperoxide,
Vol 1,p AS5-L

Benzyl Alcohol and Derivatives
Benzyl Alcobol; Phenylmethanol or Hydroxytol-
uene (called 1’-Oxy-1l-methyl-benzol and w-Oxy
-toluol in Ger), CSHS.CHZOH; mw 108.13; col
lig, d 1.043 or 20/4°, np 1.5403 at 20°, fr p-15.3%
bp 204.7°, £l p 213°F(100.6°) (closed cup); sol
in w; misc with alc, eth or chlf. Can be prepd by
hydrolysis of benzylchloride with Na or K carbon-
ate in soln or by other methods. There are two
commercial products: technical grade and *FFC”
(free from chlorine) grade(Ref 3). Toxicity and fire
hazard are discussed in Ref 5. It is used extens-
ively in many branches of the chem industries,
such as, for the manuf of esters(acetic, benzoic,
sebacic, etc), as a solvent for cellulose esters &
ethers, etc. During WW I, it was used in a “dope”
for airplane fabrics
Refs: 1)Beil 6,428,(217) & [403] 2)OrgSynth 18,
(1938),80 3)Kirk & Othmer 2(1948),484-6 4)Cond
ChemDict(1950),93 5)Sax(1957),352
Benzyl Nitrite,CGHS.CHz.O.NO; mw 137,13, N
10.21%; unstable oil, bp 80-83° at 35mm. Can be
prepd by several methods, such as action of Na
nitrite on benzyl alcohol in cold aq sulfuric acid
(Ref 1), action of nitric acid+N oxides on C Hg
.CHZ.HgCI2 at low temp(Ref 2) or treating benzy].
bromide with Na nitrite in dimethylformamidine
soln contg urea. Infrared spectra detd by Tarte
(Ref la)
Refs: 1)Beil 6,439 1a)P.Tarte,BullBelg 60,240
(1951) & CA 46,826(1952) 2)A.LTitov & D.E.
Rusanov,DoklAkadN 82,65ff(1952) & CA 47,2688
(1953) 3)N.Kornblum et al,Chem&Ind 1955,443 &
CA 50,4805(1956)

Benzyl Nitrate, C;H,.CH,.ONO,; mw 153.13, N

2;
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9.15%; oil, bp 106° at 20mm; dec explosively at
180-200°. Can be prepd by several methods, such
as action of Ag nitrate on benzyl halide(Refs 1
& 3), oxidation of toluene with nitric acid+N
oxides(Ref 2), etc

Refs: 1)Beil 6,439 2)A.I.Titov,ZhObshchKhim
18,534£(1948) & CA 43,4216(1949) 3)].W.Baker
& T.G.Heggs,Chem&Ind 1954,464 & CA 49,
6872(1955)

Mononitrosobenzyl Alcobol, ON.C¢H,.CH,.OH;

mw 137,13,N 10.21%. The 2-Nitrosoalcohol is de-
scribed in Beil 6,447 &(222)

Mononitrobenzyl Alcobol, O,N.C4H,.CH,.0OH; mw
153.13, N 9.15%. The isomers 2-,3- and 4-Nitro
are described in Beil 6,447,449,450,(222) & [424]
Nitrobenzyl Nitrite, O,N.C¢H,.CH,.0.NO; mw
182.13, N 15.38%. The 4-Nitro-nitrite was obtd
by Kornblum et al as a yel oil, bp 98° at 2mm Hg,
n, 1.5498 at 20°, on treating p-nitrobenzyl alco-
hol with Na hydride in dry benz

Refs: 1)Beil- not found 2)N.Kornblum et al,
JACS 77,6277(1955) & CA 50,8492(1956)
Nitrobenzyl Nitrate, O,N.C4H,.CH,.0.NO,; mw
198.13, N 14.14%. The following isomers are
known: 2-Nitro-, solid, mp 28°, prepd by refluxing
2-njtrobenzyl chloride with finely powdered Ag
nitrate for 7 days(Ref 4) 3-Nitro-, pale-yel crysts
mp 42.5-43%, prepd as above from 3-nitrobenzyl
chloride(Ref 4) and 4-Nitro-, yel crysts, mp 71°
(Ref 1), 52°(Ref2) and 68.2° (Ref 3); can be prepd
by nitration of p-nitrobenzyl alcohol(Refs 1 & 3);
by gradual introduction of benzyl nitrate into an
excess of 95% nitric acid cooled to -10° (Ref 2)
or by refluxing 4-nitrobenzyl chloride with finely
powdered Ag nitrate for 7 days(Ref 4). It is a
mild expl and Blatt(Ref 3) lists its sensitivity to
initiation as follows: ®*0.4 g undergoes only par-
tial detonation with 0.4 to 0.7 g of 90:10 fulmin-
ate-chlorate mixture”

Refs: 1)Beil 6,452 2)Beil 6,[426] 3)Blatt,OSRD
2014(1944) 3)].W.Baker & T.G.Heggs,JCS 1955,
627 & CA 50,7081(1956)

Nitrobenzyl Dinitrate or msNitrophenyldinitroe
methane, O,N.C¢H,.CH(NO,),; mw 227.13, N
18.50%; nearly col prisms, mp 128-30%; can be
prepd by treating phenyldinitromethane with fum-
ing nitric acid(d 1.5), cooled to -1 5%(Refs 2 & 3).
This isomer of TNT is an expl more powerful
than TNT. Its Ag, Amm, Ba, K & Pb salts are
powerful expls(Ref 2)

Refs: 1)Beil- not found 2)M.Milone & A.Massa,
Gazz 70,196(1940) & CA 34,4571(1940) 3)L.
Fieser & W.von E.Doering, JACS68,2253(1946) &




CA 41,733(1947)

Dinitrobenzyl Alcohol, (O,N),C¢H,.CH,OH; mw
198.13, N 14.14%. The following isomers are de-
scribed in the literature: 2,4-Dinitrobenzyl
Alcohol, 1t yel ndls(from w), mp 114-5°; easily sol
in alc or AcOH; insol in ligroin; can be prepd by
treating 2,4-dinitrobenzyl acetate with aq sulfuric
acid(1:1)(Refs 1 & 3). Its expl props were not
investigated and 2,6-Dinitrobenzyl Alcobol,
brownish plates(from ether), mp 94°; can be prepd
by heating 2,6-dinitrobenzyl bromide with w(Refs
2 & 4). Its expl props were not investigated

Refs: 1)Beil 6,453 &[426] 2)Beil 6,(224)&[426]
3)P.Cohn & P-Friedlander, Ber 35,1266(1902)
4)S.Reich et al,Ber 45,3058(1912) 5)G.Williams

& D.J.Clark,JCS 1956,1304 & CA 50,16697(Ester-
ification of 2,4-nitrobenzy! alcohol with aq sulf-
uric acid)

Dinitrobenzyl Nitrate(DNBzIN) (O,N),C,H,
CH,.ONO,; mw 243.13, N 17.28%, OB to CO,

-62.5%. The isomer 2,4-Dinitro-, crysts, d 1.55
ar 25°, mp 38.8%, expl ca 180%in 5 mins). It was
prepd prior to 1944 by the DuPont Co through the
following steps: Benzyl chloride» 2,4-dinitrobenz-
yl chloride 2,4-dinitrobenzyl alcohol» 2,4-dinicro-
benzyl nitrate

DNBzIN is an expl about 70% as powerful as
NG(by the Trauzl Test) and fairly stable in

storage at 60 & 7<° It can be detonated by a ham

mer blow but not from the unpact of an 8-0z wt
falling from a height of 25"(Ref 2)

Refs: 1)Beil-not found 2)Blact,OSRD 2014(1944)
Note: No other Refs were found for DNBzIN
Trinitrobenzy! Alcohol, (O,N),C¢H,.CH,.OH;
mw 243.13, N 17.28%. One isomer, 2,4, 6-Trinitro-
benzyl Alcobol, is described in the literature. It
was first obtained by Reich et al(Ref 2) on heat-
ing 2,4,6-trinittobenzylbromide with water, as brn
ndls(from benz + ligroin), mp 100°; easily sol in
alc, benz or ether; moderately sol in hot w; diffc
sol in chlf or CS,; insol in ligroin. Ganguly(Ref
3) prepd the same compd(mp 100°) by refluxing
2,4,G-trinitrobenzylbromide with w .for 6 hrs.
Fieser & Doering(Ref 4) prepd it as yel prisms,
mp 118-20° by nitration of benzyl alc with fum-
ing nitric acid(d 1.5), previously chilled to -15°.
Its expl props were not investigated

Refs: 1)Beil 6,(224) & [426] 2)S.Reich et al,Ber
45,3058(1912) 3)K.L.Ganguly,Ber 58,712(1925)
4)L.Fieser & W.von E.Doering,JACS 68,2253
(1946) & CA 41,733(1947)

2,4,66 TRINITROBENZYL NITRATE(TNBzIN),

~D
¥ ]

(O,N);C¢H,.CH,.0.NO,; mw 288.13, N 19.45%,
OB to CO -38 9%, OB to CO 0.0%;col prisms,
mp 118. 5-119 5°, d(cryst) 1.5; insol in w, sl sol
in ether; sol in acet or methanol. Can be prepd
by nitration of 2,4,6-trinitrobenzyl alcohol(see
above) with fuming nitric acid(d 1.5), but this
method is less satisfactory than treating 2,4,6
strinitrobenzylbromide with Ag nitrate in aceto-
nitrile soln(Refs 2,5 & 6)

TNBzIN is an expl about as powerful as tetryl
(ca 126-7% TNT by Ballistic Mortar Test) and
sl less sensitive to impact than PETN. It pos-
sesses adequate stability and favorable oxygen
balance to CO: C,H,N, O, » 7CO+2H20 + 2N,

Its expl and other props, given in Refs 2,3 .4
& 5), are as follows: Ballistic Mortar Value
(Power) 127%TNT; Explosion Temperature ig-
nites ca 340°, but does not expl even at 3600
(same as for TNT); Friction Sensitivity- sl less
sensitive than RDX; Heat of Combustion, Q. 769.8
kcal/mole; Heat of Explosion, Q 272.6
kcal/mole; Heat of Formation, Q 27.8
kcal/mol; Hygroscopicity- increase in wt at 100%
RH 0.09% vs 0.03% for TNT; not hygroscopic at
90% RH; Impact Sensitivity, detd by BurMinesApp
No 5- sl less sensitive than PETN; 75° Inter
national Heat Test- loss of wt in 48 hrs 0.1% vs
0.2% for TNT; Power- see Ballistic Mortar Value
and Trauzl Value; Stability, Thermal at 100°- no
expln in 300+ mins(same as for TNT); Stability,
‘Thermal at 135°- methy! violet turned salmon
pink in 30 mins vs 300+ mins for TNT; Temper-
ature of Explosion 3885°K; Trauzl Test Value
135% TNT
Uses- no information at our disposal
Remark: According to Ref 5, TNBzIN is a pre-
cursor of the White Compound See 2,2’-Azoxybis
(4,6-dinitrobenzoic acid) under Dinitrobenzoic
Acid] an oxidative by-product in the manuf of TNT
by continuous method
Refs: 1)Beil- not found 2)L.Fieser,OSRD 176
(1941),27-38 3)G.B.Kistiakowsky,OSRD 702
(1942) 4)R.McGill,OSRD 830(1942) 5)Blatt,OSRD
2014(1944) G6)L.F.Fieser & W.von E.Doering,
JACS 68,2252(1946 & CA 41,733(1947)

Tetranitrobenzyl, C_H_N_O, , - not found in Beil
or in CA thru 1956

Benzylamine and Derivatives
Benzylamine(called 1’-Amino-1-methyl-benzol and
w-Amino-toluol in Ger), C;H..CH,.NH,; mw
107.15, N 13.07%, lig, doO. %082 at 20/42" bp 184.5%




misc with w, alc or eth. Other props and prepn in
Beil 12,1013(445) & [540] (Compare with Amino~
toluene in Vol 1,A264-L)

Benzylamine Nitrate, C,H N+ HNO,; mw 170.17,
N 16.46%; pltles, mp 136-138.5°, QF 942.7kcal/-
mol, Q¢ 57.2kcal/mol; can be prepd by neutraliz-
ing benzylamine with 70% nitric acid and remov-
ing w by distn in vacuo

Refs: 1)Beil 12,1018 2)T.L.Cottrell & J.E.Gill,
JCS 1951,1798-9 & CA 45,10028(1951) ‘
Benzylamine Perchlorate, C_H N+ HCIO,, solid,
mp 120°, expl at 305°

Refs: 1)Beil 12,(466-7) 2)R.L.Datta & N.R.
Chatterjee, JCS 115,1009(1919)

Benzylamine Picrate, C,HgN+C,H N, O,; mw
336.26, N 16.66%; It yel crysts, mp 194-9°, d
1.536; can be prepd by adding benzylamine to an
equi amt of PA in boiling w. Its expl props were
not investigated

Refs: 1)Beil 12,1018 2)C.Moureau & I.Lazennec,
CR 143,553(1906) 3)G.]Jerusalem,JCS 95,1283
(1909) “
Mononitrobenzylamine, OZN.CGH4.CH2.NH2§ mw
152.15, N 18.41%. All three isomers, 2-, 3-, and
4-Nitro, are described in Beil 12,1076,1083,1084,
(466) & (576,578,580}

Benzylnitramine, CGHS.CHZ.NH.NOZ; mw 152.15,
N 18.41%, ndls, mp 38-9°, is described in Beil
16,(396)

Nitrobenzylnitramine, O, N.C H,.CH,.N.NO;

mw 197.15, N 21.32%. The isomer 4-Nitro, crysts
(from benz or from aq alc), mp 116°; was prepd
from benzylurethane as described in Refsl & 2.
Its expl props were not detd

Refs: 1)Beil 16,673 2)A.Hantzsch,Ber 31,181
(1898)

Dinitrobenzylamine, (O,N),C H,.CH,.NH,; mw
197.15, N 21.32%. Its 2,6-Dinitrosisomer,brn ndls,
mp 88%, is described in Ref 1, while the 2,4-Di-
nitro-isomer, brn ppt, mp 179°, it described in
Ref 2. Their expl props were not detd

Refs 1)Beil 12,467 2)K.A.de Vries,Rec 61,236
& 238(1942) & CA 38,2313(1944)
Dinitrobenzylnitramine, (O,N),C H, .CH,.NH(NO,)
and Trinitrobenzylnitramine ,(O,N),C H,.CH,.NH-
(NO, ) not found in Beil or in CA thru 1956

leBenzyleSeaminosvicetetrazole. See 5-Amino-1
-Benzyl-vic-tetrazole; Vol 1,p ‘A191-L

Benzylaniline and Derivatives
Benzylaniline or Phenylbenzylamine, C;Hg .CH;
NH.C H,; mw 183.24, N 7.64%; monocl prisms,
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mp 37-8°, bp 306° at 759mm. Other props &
prepn are given in Beil 12,1023(449) & [548]
Note: Nitration of benzylaniline and of its de~
rivatives is discussed by P.van den Berg,Rec
55,241-53 & 1053-67(1936)
Mononitrobenzylaniline, C13H'2N202; mw 228.24
N 12.27%. Several isomers are described in Beil
12,1024,1076,1083,1085,(466) & (549,577,579,
5811 and by P. van den Berg,Rec 55,848
Dinitrobenzylaniline, C1 sH N3O, mw 273.24,
N 15.38%. Several isomers are described in Beil
12,1024,1077, 1085, 1086, 1088, 1089, (450, 467)
& [549, 762] and by P.van den Berg,Rec 55,842,
843,844, 849, 850 & 1061
Trinitrobenzylaniline, C,3H,oN,Og; mw 318.24,
N 17.61%. The following isomers are described
in the literature:
N-Benzyl-2,4,6-trinitro-aniline, 2,4,6-Trinitro-N
-benzylaniline or N-Picrylbenzylamine, CgHg-
CH,.NH.C H,(NO,),; vel ndls, mp 144.8°(Ref
2); crysts, mp 143°(Ref 4); crysts(from alc+di-
oxane), mp 142°(Ref 5). Can be prepd by warm-
ing methylpicrylnitramine with benzylamine in
alc(Ref 2) or by adding, dropwise, benzylamine
to a boiling alc soln of picrylchloride(Refs 3 &
4). This compd was also prepd by Leandri &
Tundo(Ref 5). Its expl props were not detd
Refs: 1)Beil 12, [549] 2)T.C.James et al,JCS
¥17,1275(1920) 3)M.M.Cullinane et al,JCS 1932
2363 4)P. van den Berg,Rec 55,845(1936) 5)G.
Leandri & A.Tundo, AnnChim(Rome) 44,479-88
(1954) & CA 49,15783(1955)
N-(2,4,6-Trinitrobenzyl)-aniline or Phenyl-(2,4,6
-trinitrobenzyl)-amine, (O,N);C H,.CH,.NH.C-
Hg; brn ndls, mp 151°; can be prepd by heating
2,4,6-trinitrobenzenebromide with aniline in benz.
Its expl props were not detd
Refs: 1)Beil 12,(468) 2)S.Reich et al,Ber 45,
3058(1912)
4’-Nitrobenzyl-2,4-dinitroaniline, OzN.CGH4.CH2-
NH.CgH, (NO,),; bra ndls, mp 186%; easily sol
in acet & warm AcOH; sl sol in alc, benz or chlf;
v sl sol in ether or petr eth. Its method of prepn,
starting from 4-nitrobenzylchloride and ammonia,
is described in Ref 2
Refs: 1)Beil- not found 2)P. van den Berg,Rec
55,845-6(1936)
Tetranitrobenzylaniline, C,3HgN; Oy; mw 363.24,
N 19.28%. The following isomers are described
in the literature:
N-(2,4,6-Trinitrobenzyl)-3-nitroaniline or (3-Nitro-
phenyl)-(2,4, 6-trinitrobenzyl)-amine, (OZN)SCst'
CH,.NH.C,H,.NO,; red ndls, mp 153°; was prepd




by heating 2,4,6-trinitrobenzylbromide with 3-ni-
troaniline in benz. Its expl props were not detd
Refs: 1)Beil 12,(468) 2)S.Reich et al, Ber 45,
3059(1912)

4’-Nitrobenzyl-2,4,6-trinitroaniline, O,N.C;H,-
.CH, .NH.C H,(NO,),, red-brn solid, mp 191°%;
easily sol in acet; less sol in chlf, benz or warm
AcOH; sl sol in alc; v diffc sol in eth or petr eth,

Was prepd by mixing alc solns of 4-nitrobenzyl-

amine and picrylchloride and boiling the mixt
for 15 mins on a water bath. Its expl props
were not detd

Refs: 1)Beil- not found 2)P.van den Berg,Rec
55,846(1936)

Pentanitrobenzylaniline, C_._H_N 0,05 mw 408.24,

13786
N 20.59%, OB to CO, -78.4%. The following iso-

mers are known:

2’ Nitrobenzyi-2,4, 6-trinitro-nitraniiine or 2'-Ni~
trobenzyl-2,4, 6-trinitropbenyl-nitramine, O,N-
CgH,.CH .N(NO )C 2(NO,)g; col crysts(from
alc+acet), mp 149°(w1th evoln of gas); easily sol
in acet or warm AcOH; less sol in benz; sl sol
in alc or chlf; nearly insol in eth, petr eth or w.
Was prepd by nitrating 2'-nitrobenzyl-4-nitroani~
line or 2’-nitrobenzyl-2-nitroaniline with nitric
acid(d 1.46). Its expl props were not detd(Ref 2,
pp 850 & 853)
3’-Nitrobenzyl-2,4,6-trinitro-nitraniline, almost
col crysts(from alc+acet), mp 149°(with evoln of
gas), easily sol in acet or boiling AcOH; mod-
erately sol in warm benz; less sol in alc, chlf,

eth & petr eth. Was prepd by nitrating 3’enitro-
eth & petr eth. Was prepd by nitrating nItro

benzyl-4-pitroaniline with abs nitric acid as de-
scribed in Ref 2,p 1062. Its expl props were not

SCrioed 1 [l Aoz

detd
Refs: 1)Beil- not found 2)P.van den Berg,Rec

55,850,853 & 1062(1936)
4’-Nitrobenzyl-2,4,6-trinitro-nitranilin:; 4’-Nitro-
-benzyl-2,4,6-trinitrophenyl-nitramine or Picryl-(4
-nitrobenzyl)-nitramine; nearly col crysts, mp 141
-2° (with evoln of gas); was first prepd by Blank-
sma(Ref 2) by heating N-(4-nitrobenzyl)-4-nitro-
aniline with nitric acid(d 1.52) and then later by
van den Berg(Ref 3), who showed that this compd
can also be obtd by nitration of 4’-nitrobenzyl-2
-nitroaniline, benzy!-2,4-dinitroaniline, benzyl-2,
4 G-trinitroaniline, 4’-nitrobenzyl-2,4-dinitroani-
line or 4'-nitrobenzyl-2,4,6-trinitroaniline.
Its expl props were not detd

Refs: 1)Beil 12,1089 2)].].Blanksma,Rec 21,
429(1902) 3)P.van den Berg,Rec 55,843-7(1936)

Hexanitrobenzylaniline, C, \H,N, O, ,; mw 453.24,

N 21.63%, OB to CO, -61.8%. The following iso-
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mer is known:
2’,4’-Dinitrobenzyl-2,4,6-trinitro-nitraniline; 2’,
4'-Dinitro-benzyl-2,4,6-trinitrophenyl-nitramine
or Picryl-(2,4-dinitrobenzyl)-nitramine, (O,N),-
CsHa'CHz‘N(Noz)'Cst(Noz)si nearly col
crysts(from alct+acet), mp 150-1%(with evoln of
gas); easily sol in acet; moderately sol in warm
AcOH; diffc sol in alc, benz or chlf; insol in
eth or petr eth. Can be prepd by nitration of 2’
-nitrobenzyl-2,4,6-trinitronitraniline with abs
nitric acid or by nitration of 4’-nitrobenzylaniline
(or of benzyl-4-nitroaniline) with mixed nitric
-sulfuric acid. Its expl props were not detd
Refs: 1)Beil- not found 2)P.van den Berg,Rec
55,848-9(1936)

2',4’,6'-Trim'trobenzyl-2 4,6-trinitro-nitraniline,
(O,N),C, .CH N(NO 2)CgH 2(NO,) ;5 mw
498.24, N 22 49%—not found in Be1l or in CA
thru 1956

Benzylozide and Derivatives
Benzylazide(called 1°-Azido-1-methyl-benzol,
w-Azido-toluol and w-Triazo-toluol in Ger),
CeHy .CH,.N ,mw133 15, N 31.56%; oil, d
1.0655 at 24.5° » oy 1.53414 at 24.9%,bp 82.5°
at 16.5mm; expl on strong heating with evoln of
flame; also expl on contact with coned sulfuric
acid. Insol in w, miscible with alc or eth; vol
with steam or with ether. Can be prepd by treat-
ing benzyl chloride with Na azide in alc or by
other methods
Refs: 1)Beil 5,350
Ber 33,2562(1900 )

11008 AVT Crreeivia 0
\+/V0) g i Uitius &

(1922)
Mononitrobenzylazide, O o N.CgH,.CH,.N_; mw
178.15, N 31 45%, OB to CO -134% Prepn of

o= and b= ahe ide :
O and y u;uuux,u:.yx aziaes iroimn ua\ux ug} az.luc

and the appropriate chlorides or iodides in alc
or ether for B-10 hrs at the bp, was described by
Yushchenko(Ref 2). He gave the bp of o~ as 121
-2° at 2mm and of p- as 144-8° at 2mm. The Du-
Pont Co prepd, sometime before 1944, an impure
p-nitrobenzylazide by treating benzylchloride
with Na azide. The product had mp ca 5° and
could not be detonated by a 2-g steel ball fal-
ling 25" (Ref 3)

Refs: 1)Beil- not found 2)Yu.Yushchenko,Mem-
InstChemUkrainAcadSci 2,195(1935) & CA 31,
3467(1937) 3)Blatt,OSRD 2014(1944), under
Azides

Dinitrobenzylazide, (O,N),C H;.CH,.N;; mw
223.15, N 31.39%. Its 2,4-Dinitro- isomer is a




solid, melting at 46-7°. It was prepd by Yush-
chenko by treating 2,4-dinitrobenzylchloride
with Na(or Ag) azide in alc(or ether) for 8+10 hrs
at the bp. Its expl props are not described in CA
Refs: 1)Beil- not found 2)Yu.Yushchenko,Mem
InstChemUkrainAcadSci 2,195(1935) & CA 31,
3467(1937)

Trinitrobenzylazide, (O,N )scst'CHz‘Ns' not
found in Beil or in CA thru 1956

Benzylazidodithiocarbonate. See Vol 1,p AG33-L

Benzylbenzoate and Derivatives
Benzylbenzoate(Benzyl Ester of Benzoic Acid)
(called Benzoesaurebenzylester or Benzylbenz-
oat in Ger), C;H,CO,.CH,.C Hy; mw 212.24, C
15.08%, OB to CO, -241%; liq at RT, ndls or lfts
on prolonged cooling, fr p 19.4-21°, bp 324° at
760mm, dec on heating for 2hrs at 340-50°, d
1.112 at 25°%; sol in acet, ale, AcOH, chlf, cs,,
eth, benz, MeOH, petr eth or xylol; insol in w or
glycerin; toxicity discussed by Sax(Ref 3); can
be prepd by heating benzoic acid with benzyl
alcohol at the bp or in the presence of tin at 200°.
Other props and methods of prepn are given in Ref
1

Davis(Ref 2) reported its possible use as a gel-
atinizer for NC
Refs: 1)Beil 9,121,(68) & [100] 2)Davis(1943),
p 320 3)Sax(1957),p 353
Benzyl Mononitrobenzoate, O,N.C¢H,.CQO,.CH,~
C¢Hs ; mw 257.24, N 5.45%. One isomer, '
4-Nitro- is described in Beil 9, 392
Mononitrobenzyl Mononitrobenzoate, O,N.CsH,-
C0,.CH,.C,H,.NO,; mw 302.24, N 9.27%. The
following isomers aredescribed inthe literature:
2-Nitrobenzyl-2-nitrobenzoate, crysts, mp 104-6°

(Ref,p373) ~
3-Nitrobenzyl-3-nitrobenzoate, yel crysts, mp

143-40 (Ref,p 379) 4-Nitrobenzyl-4-nitrobenzo-
ate, yel crysts, mp 168-172° [Ref,p 392 & (159)]
4-Nitrobenzyl-2-nitrobenzoate, crysts, mp 111.8°
[Ref,p (159} and 4-Nitrobenzyl-3-nitrobenzoate,
crysts, mp 141.5°[Ref,p(154)]
Dinitrobenzyl Benzoate, C_H_.CO,.CH,.C.H,-
(NO,),; mw 302.24, N 9.27%. Only the 2,4-Di-
nitrobenzyl-benzoate is described in the litera-
ture: yel ndls(from glac AcOH), mp 141°; insol
in alc, eth, benz or w; was prepd by the action
of K benzoate on 2,4-dinitrobenzyl chloride in
boiling methanol or ethanol

The gelatinizing props of benzyl benzoate sug-
gest that nitro or dinitro derivs may also be used
as gelatinizing agents for NC
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Refs 1)Beil 9,[101] 2)K.A.Krassukii & A.H.
Plissov,UkrainskiiKhemZhurnal 1,640(1925);
ChemZer 1926 11,193 & CA 21,2457(1927)
Mononitrobenzyl Dinitrobenzoate, (O,N),C Hy
CO,.CH,.CgH,.NO,; mw 374.24, N 12.10%. Only
the 4-Nitrobenzyl-2,4-dinitrobenzoate is desctib-
ed in the literature: crysté(from boiling alc), mp
142°; very sl sol in boiling alc; was prepd by
heating the Na salt of 2,4-dinitrobenzoic acid
with 4-nitrobenzyl bromide in boiling alc. Its expl
props were not detd

Refs: 1)Beil 9,(166) 2)E.M.Reid,JACS 39,133
(1917)

Tetranitro- C, H N,O, ., Pentanitro- C,,H,N_-

1478

O, , and Hexanitro- C| ;H NgO,, Derivatives of
Benzyl Benzoate were not found in Beil or in CA

thru 1956

Benzyl Chloride and Derivatives
Benzyl Chloride; w~ Chlorotoluene or 1'-Chioro
-1-methyl-benzene, CsHS'CHzo'CI; col liq with
pungent odor, d 1.00 at 20/20°, fr p -39°, bp
179.4%; misc with alc, eth or chlf; insol in w.
Other props and various methods of prepn are dis-
cussed in Ref 1; its toxicity, fire & expln hazards
are given in Ref 2
Refs: 1)Beil 5,292,(151) & [227) 2)Sax(1957),
353
Note: F.Oebme,ChemTech 4,404(1952)& C/ 4T,
1277(1953) (During distn of the tech product, HCI
was evolved and air was bubbled through the soln
to remove HCI. Suddenly, an expln occurred and
the reaction mass became an orn-grn, fluorescent,
very viscous mass)
Mononitrobenzyl Chloride, C_H,CINO,. The iso-
mers: 2-,3-, and 4-Nitrobenzylchlorides, are de-
scribed in Beil 5,327-31,(162-3) & [252-4]
Trinitrobenzyl Chloride, C,H,CIN,Oy; mw 261.58,
N 16.06%, OB to CO2 +61.1%. The isomer, 2,4,6
-Trinitrobenzyl Chloride or w-Chloro-2,4,6-trinitro-
toluene,(OZN)SCSHZ.CHZ.CI; crysts(from ale),
mp 85%; v sol in benz or eth; sol in hot alc; insol
in w or cold alc, was obtained in small quantity
by Ganguly on prolonged heating in a sealed tube
at 150-60°, of 2,4,6-TNT with PCl, and some
iodine. Its expl props were not detd
Refs: 1)Beil 5,[272] 2)K.L.Ganguly,Ber 58,711
(1925)
T-etranitrobenzyl Chloride, C,H CIN, O - not
found in Beil or in CA thru 1956

Benzyl Cyanide and Derivatives
Benzyl Cyanide or Pbenyl Acetonitrile (called




Benzylcyanid, Phenylacetonitril or Phenylessig-
saure-nitril in Ger), CgHg.CH,.CN; mw 117.14,
N 11.96%; oily liq with aromatic odor, fr p
-23.8%, bp 233.5°, d 1.021 at 15°; toxicity is
discussed in Sax(Ref 2); other props & prepn are
given in Beil(Ref 1)

Refs: 1)Beil 9,441,(176) & [302] 2)Sax(1957),
355 & 521

Mononitrobenzyl Cyanide, 02N-C8H4.CH2.CN;
mw 162.14, N 17.28%. Three isomers 2-,3- and
4-Nitrobenzyl Cyanides are described in Beil
9,455,456,(182,183) & [311,312,313]
Dinitrobenzyl Cyanide, (O,N),.CH,.CH,.CN;
mw 207.14, N 20.29%. Two isomers are described
in the literature: 2,4-Dinitrobenzyl Cyanide, yel
ndls(from CCl,), mp 89° and 2, 6-Dinitrobenzyl
Cyanide, yel-brn crysts(from nitrobenz+alc), mp
202°. Other props and their prepn are given in
Beil 9,(185) & [315). These compds are evident-
ly expl but this was not detd

Trinitrobenzyl Cyanide, C_.H,N Og- not found

8iaNg
in Beil or in CA thru 1956

Benzyldimethylhexadecylammonium Chloride,
C4Hg.CH,(CH,),.N(C, ¢H;,)CL. A quaternary
ammonium halide recommended by McDonald(Ref
2) as satisfactory for the decontamination of
waters contg dissolved expl wastes. This, or
other halide salts, can be added to a tank along
with the waste water; the expl material settles
as an insol addn compd

Refs: 1)Beil- not found 2)L.McDonald,USP
2647084(1953) & CA 47,10853(1953)

4eBenzyls3,5¢dioxoe4spyrazolidineacetyl Azide
or a-Phenylpropane-8,8,y-tricarboxylic Hydra-
zoazide (called a-Phenyl-propan~8, f3,)~tri-
carbonsaure hydraziazid by Curtius),

/CO.NH
CeHg.CH,.C{ |
| ‘co.nu

CH,.CO.N,

1t yel pdr, mp dec at 202-3° with evoln of gas;
defgr when heated on a Pt foil in flame; could
not be obtained in cryst state because it is insol
in neutral solvents such as eth, benz or chlf and
is decompd by solvents such as alc. Can be prepd
by adding dropwise aq NaNO,, soln to the corre-
sponding hydrazohydrazide dissolved in cold dil
HCI
Refs: 1)Beil- not found 2)T.Curtius & W.Sand-
haas,JPraktChem 125,93 & 100-1(1930) & CA
24,3231(1930)

; mw 273.25, N 25.63%;
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Benzyldiphenylamine or Diphenylbenzylamine,
C6H5CH2'N(C5H5)2; mw 2539.33, N 5.40%, OB
to CO -138.9%; col ndls, mp 86-87°; sol in acet,
eth, chlf, benz & hot alc; diffc sol in AcOH &
cold alc; v sl sol in w. Other props & prepn are
described in Ref 1. Because this compd may be
suitable as an ingredient of propellants, Taver
nier & Lamorous detd its calorimetric props.
They gave Q7 2413.8kcal/mol, Q 2415.98kcal/
mol, Q¥ -44.4kcal/mol and QP -39.1kcal, 'mol
Refs: 1)Beil 12,1033 & [551] 2)P.Tavernier &
M.Lamouroux,MP 38,77 & 84(1956)

Benzylester of Benzoic Acid; See Benzyl Benzo-

ate

Benzylester of Peracetic Acidi See Acetylbenzyl-
peroxide, Vol 1,p AS5-L

Benzylethylene Ozonide (called 1-Phenyl -a
-propylen-ozonid, Phenylallyl-ozonid or Allyl-
benzol in Ger). The monomeric ozonide, CQH‘oos;
lig, bp 67-71° at 0.4-0.8mm, d 1.1362 at 21/21°,
was obtained together with the dimeric form by
treating allylbenzene, CgHg -CH,.CH:CH,, in
CCl, soln with purified ozone. It is a weak expl,
difficultly sol in w. The dimeric ozonide, Cy-
H,,0,),, was septd from the monomeric ozonide
by dissolving the reaction mixture in acet eth
and pptg with petr eth. It is a syrupy liq, d 1.766
at 21/21%, n 1.5422, which decompd ca 100°
and exploded violently at 104-6°. More diffc sol
in w than the monomer

Refs: 1)Beil 5,(233) 2)C.Harries,Ann 390,261-3
(1912)

Benzylic Aeid: Same as Phenylacetic Acid

1«Benzylideneaminos5+aminosc(or 1H)stetrazole;
5Aminoslsbenzylideneaminos1,2,3,4stetrazole or
laBenzalaminos5saminotetrazole,

HZN.Q(N:CH.CGHS)-E; mw 188.19, N 44.66%;
N———

fine ndls, mp 210° (with rapid evoln of gas);
moderately sol in hot alc; diffc sol in eth; insol
in w; was prepd by shaking for 8 hrs a mixt of
thiosemicarbazide, Na azide and Pb oxide in
boiling alc. It might be suitable as an in-
gredient of propellants

Refs: 1)Beil- not found 2)R.Stollé &E.Gaertner,
JPraktChem 132,210 & 214(1931) & CA 26,1607
(1932)




1sBenzylideneaminosSsanilinasa(or 1H).tetrazole,
leAnilinoslsbenzylideneaminos1,2,3,4+tetrazole or
leBenzalaminos5sanilinostetrazole (called Benzal-
amino-1l-anilino-5-tetrazol by Stollé), C Hg .NH»
C“:-N(N:CH.CGHS)-I'\‘I; mw 264.28, N 31.80%; ndls

N s N

or lfts(from alc), mp 216°%; sl sol in eth & alc; in-
sol in w; was prepd by shaking for 12 hrs a mixt
of 4-thiosemicarbazide, Na azide and Pb oxide in
boiling alc, while bubbling in CO,. Its expl props
were not investigated ‘
Refs: 1)Beil- not found 2)R.Stollé & E.Gaenner,
JPrakeChem 132,210 & 214(1931) & CA 26,1608
(1932)

Benzylideneaminophenol and Derivatives.
Benzylideneaminophenol or Benzalaminophbenol,
(called Benzylideneamino-phenol or Benzalamino
-phenol in Ger),CsHs.CH:N.CGHA.OH; mw 197.23,
N 7.10%. This compd exists in two isomeric
forms: 2-Benzalaminophenol, lfts(from alc), mp
89° (Ref 1) and 4’Benzalaminopbenol, fes(from
dil alc), mp 183°; its Hydrochloride salt, C”H"-
NO+HC], yel ndls, dec ca 132° (Ref 2), Other
props and methods of prepn are given in Refs
Refs: 1)Beil 13,368 & (312) 2)Beil 13,453,(155)
& [236]
4-(4-Azidobenzylideneamino)-phenol, N4.CgH, .-
CH:N.C. H,.OH; mw 238.24, N 23.52%; golden
-brn plates(from benz), mp 175° (dec); readily sol
in hot acet or eth acet; sol in boiling MeOH; sl
sol in boiling benz; was prepd by mixing aq p
-aminophenol hydrochloride, Na acetate and p
-azidobenzaldehyde
Refs: 1)Beil 13,(155) 2)M.O.Forster & H.M.Judd,
JCS 97 1,260(1910)
Mononitrobenzylideneaminopbenol, O ,N.CsH,.CH:-
N.C4H,.OH; mw 242.23, N 11.57%. The nine pos~
sible isomers of 2,3 or 4-Mononitrobenzylidene-
amino-phenol with the substituted mononitroderiv
in ortho{or 2)-, meta(or 3}, and para(or 4) posi~
tions with respect to the hydroxy group of phenol,
have all been prepd and described in the litera-
ture
Ref: 1)Beil 13,368,414,453,(133,135) & [ 236}
Dinitrobenzylideneaminophenol, (O,N),C H,.CH:-
N.C H,.OH; mw 287.23, N 14.63%. Only the 4-(2,-
4-Dinitrobenzylideneamino)-phenol is described
in the literature: yel crysts(from alc), mp 158%;
was prepd by heating 4-aminophenol with 2,4~di-
nitrobenzaldehyde in alc glac AcOH
Refs: 1)Beil 13[236] 2)G.M.Bennett & W.L.C.
Prate, JCS 1929, 1466
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4-(2,4,6:Trinitrobenzylideneamino)sphenol,
(O,N),.C H,.CH:N.C_H, .OH(?); mw 332.23, N
16.87%; yel crysts(from alc) sensitive to light,
mp 179°; was prepd by condensation of 4-amino~
phenol and 2,4,6-trinitrobenzaldehyde in glac
AcOH, on a w bath, Its expl props were not detd
Refs: 1)Beil 13, [236] 2)A.Lowy B E.H.Balz,
JACS 43,345(1921)

Tetranitro-C, ;JH,N_Og4 and Pentanitro-C  JH N~
0, ,Benzylideneaminophenols were not found in
Beil or in CA thru 1956

1sBenzylideneamings5ephenyl-a(or 1H)-tetrazole.
See 1-Benzal-amino-5-pheny! -a(or 1H)-tetrazole

5sBenzylideneaminoe2sphenyl-S{or 2H)-tetrazole.
See 5-Benzalamino-2-phenyl-B(or 2H)-tetrazole

Benzylideneaniline and Derivatives
N-Benzylideneaniline or Benzalaniline (called
Benzaldehyde-anil in Beil), CsHs.CH:N.CGHS;
mw 181.23, N 7.73%; yel crysts; mp-melts at first
at 48-9° and then, after solidification, remelts at
54-56° (the difference in mp’s is probably due to
several modifications of the compd); bp ca 300°,
d 1,0739 at 50/13°; volatilized by steam. Other
props & prepn are given in Refs. Forms salts,
some of which are probably expl, eg Perchlorate,
crysts, mp 179° (Ref 1,p [170]

Refs: D1)Beil 12,195,(169).& [113] 2)OrgSynth
CollVol K1941),73
Mononitrobenzylideneaniline, C | ;H (N,O,; mw
226.23, N 12.38%. Its 2-,3= and 4-Nitro=isomers
are described in Beil 12,702,717,(346,351) &
(370}

Dinitrobenzylideneaniline, C H N ,O,; mw 271.23,
N 15.49%. Eight isomers are described in Beil 12,
199,702,(172, 346) & [370, 372,378 & 388]
Trinitrobenzylideneaniline, C, H N, Og; mw
316.23, N 17.72%. The following isomers are de-
scribed in the literature:

N-(2,4, 6-'Trz'nitrobenzylidene)-arziline,(OZN)sCSH -
CH:N.C6H5; reddish, small ndls(from alc), mp 16
(Refs 1 & 2); 171°(Ref 3); easily sol in benz;
diffc sol in alc; insol in w; was prepd by heating
2,4,6-trinitrobenzaldehyde with aniline in alc
soln(Refs 1 & 2) or on interaction of the same
substances in cold AcOH(Ref 3)

Refs: 1)Beil 12,199 & [114] 2)F.Sachs et al,
Ber 36,961(1903) & 39, 2761(1906) 3)S.Secareany,
BullFr 51,591(1932) & CA 26,5081(1932)
N-(2,4-Dinitrobenzylidene)-2-nitroaniline, (O N),-
CgH,y .CH:N.C_H,.NO,; yel, light-sensitive ndls




(from alc, acet or toluene), mp 174.5°; easily sol
in chlf, benz or acet; diffc sol in alc; insol in w;
was prepd by heating 2,4-dinitrobenzaldehyde with
o-nitroaniline in AcOH soln(Refs 1 & 4)
N-(2,4-Dinitrobenzylidene)3'-nitroaniline, yel
light-sensitive ndls(from alc, acet or toluene), mp
138°; easily sol in chlf, benz, alc, acet or AcOH;
insol in w; was prepd by heating 2,4-dinitrobenzal-
dehyde with m-nitroaniline in 95% alc(Refs 2 & 4)
N-(2,4-Dinitrobenzylidene)-4'-nitroaniline, yel,
light-sens ndls(from alc), mp 169.5°; very sol in
chilf, benz, alc, AcOH or acet; insol in w; was
prepd by heating 2,4-benzaldehyde with p-nitro-
aniline in alc soln(Refs 3 & 4)

Refs: 1)Beil 12,[370] 2)Beil 12, [379] 3)Beil
12, {388] 4)A.Lowy & T.B.Downey, JACS 43,
347(1921)

Tetranitrobenzylideneaniline, C,sH, N Of; mw
361.23, N 19.39%, OB to CO2 =95.2%. The follow-~
ing isomer is described in the literature:
N-(2,4,6-Trinitrobenzylidene)-3-nitroaniline,
(OzN)acst.CH:N.CsH4.NOZ; yel crysts, mp
161-2°; was prepd by interaction of 2,4,6-trinitro-
benzaldehyde with menitroaniline in cold AcOH.
Its expl props were not detd »

Refs: 1)Beil- not found 2)S.Secareanu,BullFr
51,591(1932) & CA 26,5081(1932) 3)S.Secareanu
& L.Lupus,]JPraktChem 140,94(1934) & CA 28,
5445(1934)

Pentanitro-C | ;H.NgO , and Hexanitro-C ;H.N,-
O, ,, Derivatives were not found in Beil or in CA

thru 1956

(NeBenzylidenesN’sazidomercapto)shydrazine.
See 2-Benzylidene-thiocarbazoyl Azide

Benzylideneazine: See Benzaldehydeazine

2+Benzylidenesthioscarbazoyl Azide; Benzalthios
carbazinic Acid Azide or (N-Benzylidene-N’
-azidomercapto)-hydrazine (called Benzalthio-
carbazinsdureazid by Stollé), CgHg.CH:N.NH.C-
(:S).Ns; mw 205.30, N 34,12%; pale yel flakes,
mp 173°, followed by an expl; sol in hot alc

or hot AcOH; insol in w; was prepd by shaking
for 8 hrs a mixt of dithiocarbazinic acid
hydrazide, Na azide & Pb oxide in alc medium

Refs: 1)Beil- not found 2)R.Stollé & E.Gaertner,
JPraktChem 132,225(1931) & CA 26,1608(1932)

Benzylidyneoxyhydroxytetrazotic Acid; See
Phenyloxyhydroxytetrazotic Acid
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Benzylidyneoxytetrazotic Acid. See Phenyloxy-
tetrazotic Acid

Benzylmalonic Acid and Derivatives
Benzylmalonic Acid[called 1-Phenyl-athan-di-
carbonsaure~(1.1) in Ger], CGHS.CH%.CH(COOH) ;
mw 194,18, crysts(from eth), mp 121°, dec ca 1859
Other props & prepn are given in Beil 9,868,(381)
& [619]
p-Nitrobenzylmalonazidic Acid(called p-Nitro~
benzyl-malonazidsaure in Ger), O,N.C_H,.CH
CH(CO.N,).COOH; mw 264.20, N 21.21%; fine
ndls(from eth), expl when heated on a metallic
spatula in a flame; was prepd by treating p-nitro~
benzylmalonhydrazidic acid with aq Na nitrite
as indicated in Ref 2. Its soln in eth is stable
at RT
Refs: 1)Beil- not found 2)T.Curtius & W.Muhl-
hausser, JPraktChem 125,296(1930) & CA 24,3216
-17(1930)

Benzylmalondiazide (called Benzylmalonsaure-di-
azid in Ger), CeHg .CHZ.CH(CO.Ns)Z; mw 244.21,
N 34.42%; yel oil, expl on heating; sol in alc or
eth; insol in w; was prepd by treating benzyl-
malondihydrazide in HCl with concd aq soln of
Na nitrite as indicated in Ref 2)

Refs: 1)Beil 9,(382) 2)T.Curtius et al,JPrakt
Chem 94,327(1916-17) & CA 14,1670(1920)
Mononitrobenzylmalonic Acid, CstNos; mw
239.18, N 5.86%. Its three isomers; 2-Nitro-,
3-Nitro- and 4-Nitro-, none of them expl, are de-
scribed in the literature

Refs: 1)Beil 9,871 & [621-624] 2)].W.Baker &
A.Eccles,JCS 1927,2127 & CA 22,65(1928)
3)].M.Gulland et al,JCS 1929,1670 & CA 23,5186
(1929)

Dinitrobenzylmalonic Acid, C,oHgN,O4 and Tri-
nitrobenzylmalonic Acid, C, ;H,N,0 , were not
found in Beil or in CA thru 1956

Benzyl Nitrate, See under Benzyl Alcohol
Benzyl Nitrite. See under Benzyl Alcohol

Benzyloxamic Acid and Derivatives
Benzyloxamic Acid(called OxalsauremonobenZyl-
amid or Benzyloxamidsaure in Ger), CeHg-CH, .-
NH.CO.COOH; mw 79.17, N 7.82%; plates(from
w). mp 128-9%; other props & prepn are in Beil
12,1047-8
Benzyloxaminyl Azide, C,H,.CH,.NH.OC.CO.N;
mw 204.19, N 27.44%; lfts, expl at 80-90°; sol in
acet or chlf; diffc sol in eth or benz; was prepd




by treating benzyloxaminyl hydrazide in HCI with
Na nitrite as described in Ref 2 :

Refs: 1)Beil- not found 2)T.Curtius & K.Raschig,
JPrakeChem 125,484-5(1930) & CA 24,3231(1930)
Mononitro-, C(H N, O, Dinitro-, C;H,N O, and
Trinitro- CJHgN, Oy Derivatives were not found

in Beil or in CA thru 1956

Benzylperacetates See Acetylbenzylperoxide, Vol
L,p A55-L

Benzyl Perchlorate, C,H,.CH,.ClO,. Burton &
Praill(Ref 2) mentioned that they prepd this compd
by the action of AgClO, on benzyl bromide in
benz with or w/o added nitromethane. No praps
are given. The same compd is mentioned in Ref

3, where some reactions of benzylperchlorate are
discussed

Refs: 1)Beil- not found 2)H.Burton & P.F.G.
Praill,Chem&Ind 1951,939 & CA 46,6077(1952)
3)Ibid,JCS 1953, 827 & CA 48,758(1954)

Benzylphenyl Ether and Derivatives
Benzylphenyl Ether or Phenylbenzyl Ether(Called
Phenylbenzylather in Ger),C Hg.CH,.0.C H,; it
is described in Beil 6,432,(220) & [411]
Mononitrobenzylphenyl Etbher, O,N.C¢H,.CH,.0 -
CgHg: mw 231.24; N 6.06%. Two isomers are de-
scribed in Beil 6,449, 450, (223) & [425]
Benzylmononitrophenyl Ether, C.H .CH,.0.Cg~
H,.NO,; mw 231.24, M 6.06%. Three isomers: are
described in Beil 6,433,(220) & [412]
Mononitrobenzyl-mononitrophenyl Etber, O,N.C -
H,.CH,.0.C H,.NO,; mw 274.23, N 10.22%.
Three isomers are described in Beil 6,449,451 &
[425]

Benzyl-dinitrophenyl Ether, CCH,.CH,.0.C H,-
(NOz)z; mw 274.23, N 10.22%. Two isomers are
described in Beil 6,433 & [412]
Mononitrobenzyledinitrophenyl Ether, O,N.C H -
CHz'O'CsHs(NOz)z; mw 319.23, N 13.16%. Two
isomers are described in the literature: 4-Nitro-
benzyl-2,4-dinitrophenyl Ether, Orn-yel ndls
(from benz), mp 198-201°(Ref 2) and 4-Nitro-
benzyl-2,6-dinitrophenyl Ether, adls(from benz),
mp 137°(Ref 1). Other props and methods of
prepn are given in the Refs

Refs: 1)Beil 6,451 2)Beil 6,451 & [425]
2,4+Dinitrobenzylsdenitrophenyl Ether, (O,N),-
CsHs.CHz.O.CsH“.NOZ; mw 319.23, N 13.16%;
almost col ndls(from NB), mp 202-204°; readily
sol in warm toluene; sl sol in acet or glac AcOH;
insol in w or alc; other props and method of prepn

B 99

are given in the Ref. Its expl props were not detd
Refs: Beil 6,[426]

Benzyls2,4,6etrinitrophenyl Ether[called Benzyl-
pikrat; Pikrinsaurebenzyl-ather or (2.4.6-Trinitro-
-phenyl)-benzyl-ather in Ger],
CgHg.CH,.0.C;H,(NO, ) ; mw 319.23, N 13.16%;
almost col prisms(from benz), or pltlts(from alc),
mp 145-147°; diffc sol in alc or eth; other props
and method of prepn are given in Ref. Its expl
props were not detd

Ref: Beil 6,433

4sNitrobenzyls2,4,6¢ Trinitrophenyl Ether,O,N -
CeH,.CH,.0.C,H,(NO,)g; mw 364.23, N 15.38%;
almost col crysts(from glac AcOH), mp 108% v

sl sol in cold alc or eth; diffc sol in cold benz

or glac AcOH; was prepd by heating, on a w bath,
the Ag salt of PA and p-nitrobenzyliodide; other
props are given in the Refs. Its expl props were
not detd :

Refs: 1)Beil 6,451 2)G.Kumpf,Ber 17,1075(1884)
& JCS 46 11,1005(1884)

Pentanitro Derivatives of Benzylphenyl Ether,
C,3H,NgO,,, mw 409.23, N 17.12%. Two compds,
presumably: 2,4-Dinitrobenzyl-2,4,6-trinitro-
phenyl Etber, (OzN)zCeHs'CHz‘O'CeHz(NOz)a(?)
and 2,4, 6-Trinitrobenzyl-2,4-dinitrophenyl Ether,
(OzN)3C6H2.CH2.O.CSHS(NOZ)2(?) were reported
prepd by nitration of either 4-nitrobenzyi-2,4-di
nitrophenyl ether(mp 207-8°) or 2-nitrobenzyl
-2,4-dinitrophenyl ether(mp 188°%), using mixed
nitric-sulfuric acids. A product of mp 146°(dec),
but not further identified, was obtd on recrystn
from chlf. Attempts to prep a hexanitro deriv
led to formation of decompn products

Refs: 1)Beil- not found 2)H.Ryan & J.Keane,Sci-
ProcRoyDublinSoc 17,287(1924) & CA 18,1654
(1924)

Hexanitro Derivative of Benzylphenyl Ether, C | -
HgN,O,,, was not found in Beil or in CA thru

1956

Benzyl Picrote. See Benzyl-2,4,6-trinitrophenyl
Ether under Benzylphenyl Ether

Benzylpyridine and Derivatives
Benzylpyridine (called 2=, 3- or 4-Benzyl-pyridin
in Ger), C,,H, N; mw 169.22, N 8.28%. This
compd exists in 3 isomeric forms:

HC=N=C.CH,.C¢H, HC-N=CH
HE-CH=CH HE-CH=C.CH,.C H,
2(or @)-Benzylpyridine  3(or B)-Deriv




HC-N=CH
HC-(‘I=CH

CH,.C Hg
4(or y)-Deriv
The 2-Deriv is a citron-like lig, bp 276° at 742mm
d 1.054 at 20°(Ref 1); 3-Deriv, ndls, mp 34°, bp
287-8° at 760mm(Ref 2) and 4-Deriv, liq, bp
287° at 742mm, d 1.061 at 20%(Ref 3). All derivs
form cryst, colored salts and addn compds, such
as picrate, nitrate, etc. Their props and prepn are
given in the Refs
Refs: 1)Beil 20,425,(158) & [270] 2)Beil 20,
426 & [272] 3)Beil 20,426,(158) & [272]
4)C.H.Hands & F.R.Whitt,JSCI 66,407-9(1947)
& CA 42,3754(1948)(Describes a pilot plant
for the prepn of mixed benzylpyridine isomers)
Mononitrobenzylpyridine, O ,N.CiH,.CH,.C H,N;
mw 214.22, N 13.08%. The tollowing isomers are
described in the literature: 2-(2-Nitrobenzyl)-pyr-
idine, yel oil, bp 160-170° at 0.4mm(Ref 5);
2-(3-Nitrobenzyl)-pyridine, yel oil; isolated as
the picrate, mp 157-8°(Ref 4);
-pyridine, pale yel ndls(from dil alc), mp 81%Refs
1,2,4 & 5); 3+(4-Nitrobenzyl)-pyridine, -ol prisms
(from alc), mp 88°(Refs 1 & 2); 4-(2-Nitrobenzyl)
-pyridine, pale yel oil, bp 160-170° at 0.4 to 0.6
mm(Ref 5); 4-(3-Nitrobenzyl)-pyridine, obtd with
other isomers, but isolated as the picrate, mp
156-7°(Refs 1 & 2); and 4-(4-Nitrobenzyl)-pyr-
idine, prisms(from dil alc), mp 74°(Refs 1,2,3 &
5). All mononitro derivs form salts and addn
compds, such as hydrochloride, nitrate, picrate,
etc. Their other props and methods of prepn are
given in the Refs
Refs: 1)Bei! 20,[271,272] 2)F.Bryans & F.L.
Pyman,]CS 1929,551-2 3)C.H.Hands & F.R.
White, JSCI 66,407(1947) & CA 42,3754(1948)
4)K.Schofield,JCS 1949,2411 & CA 44,2966(1950)
5)A.].Nunn & K.Schofield,JCS 1952,586-8 & CA
46,9565-6(1952)
Dinitrobenzylpyridine, (O,N),CcH,.CH,.C H,N;
mw 259.22, N 16.21%. Two isomers are described
in the literature: 2-(2,4-Dinitrobenzyl)-pyridine,
yel prisms(from alc), becomes blue to violet on
exposure to light but turns yel again on storage
in the dark or in soln, mp 91-3%(Refs 1,3 & 4);
and 4-(2,4-Dinitrobenzyl)-pyridine, yel prisms
(from alc), mp 80-81°(Ref 1 & 2). Both isomers
form salts and addn compds, such as the picrates.
Other props and method of prepn are given in the
Refs
Refs: 1)Beil 20[271,273] 2)A.E.Tschitschibabin
(A.E.Chichibabin) et al,Ber 58,1587(1925) 3)K.
Schofield, JCS 1949,2411 & CA 44,2966(1950)

2-(4-Nitrobenzyl)
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4)A.J.Nunn & K.Schofield,JCS 1952,587-8 & CA
46,9565-6(1952)
Trinitrobenzylpyridine, C, ,H N,O - not found in
Beil or in CA thru 1956
1-(2,4,6- Trinitrobenzyl)pyridinium Azide,
[(O,N);CH ,.CH,,.C;H,N].HN,;
mw 347.25, N 28.24%; orn-red polyhedra with brn
streaks, mp 99°(dec); was prepd by adding solid
Na azide to a concd aq soln of trinitrobenzyl pyr-
idinjum bromide. Its expl props were not investi-
gated. The Nitrite salt, [(O,N),C H,.CH,.C_H,~
NI.HNO,; mw 351.23, N 19.94%; yel-red plates,
turning very dk-red after long exposure to light,
mp 88%(dec), was also prepd, but its expl props
were not investigated
Refs: 1)Beil- not found 2)F.Krohnke,ChemBer
88,859-60(1955) & CA 50,4960(1956)
Benzylsuccinic Acid and Derivatives
Benzylsuccinic Acid(called Benzylbernstein-
saure; 3-Phenyl-propan-dicarbonsaure~(1.2) or y
-Phenyl-brenzweins:;ure in Ger), CGHS.CHz.CH-
(COOH).CH,,.COOH; mw 208.21; ndls or lfts
(from w), mp 160-1°. Other props & prepn are giv-
enin Beil 9,877(384) & [628]
Benzylsuccinyl Diazide (called Benzyl-bernstein-
saure-diazid in Ger), C;H,.CH,.CH(CO.N,).CH,, -
CO.N,; mw 258.24, N 32.55%; It yel oil(from eth),
expl on heating in a flame; was prepd from benzyk
succinyldihydrazide, Na nitrite and dil HCl as de-
scribed in Ref 2
Refs: 1)Beil- not found 2)T.Curtius & W.Sand-
haas,]PraktChem 125,105(1930) & CA 24,3231
(1930)
Mononitro-C, H NOg, Dinitro-C  \H, ,N,04 and
Trinitro-C, ,HgN, O ,~Benzylsuccinic Acids were
not found in Beil or in CA thru 1956

Benzyltoluidine and Derivatives
Benzyltoluidine (called Tolyl-benzylamin or Methyl
-phenyl-benzylamin in Ger), CgHg.CH,.NH.C4H, -
CH,; mw 197.27, N 7.10%. Three isomers are
listed in Beil 12,1033,(452) & [551,552]. Detail-
ed description of their prepn is given in OrgSynth
21,108-9(1941)

Nitrosobenzyltoluidine, C H, ,N,O; mw 210.27,
N 13.33%. Four isomers are described in Beil 12,
1033,1034,1071 & [573]
Mononitrobenzyltoluidine, CMHmNzOz; mw
226.27, N 12.38%. Three isomers are described
in Beil 12,1033,1078 & [577]
Dinitrobenzyltoluidine,C ,H, N, O,; mw 287.27,
N 14.63%. Three isomers are described in Beil

12,1034,1089 & [552]




Trinitrobenzylioluidine,C14H12N405; mw 332.27,
N 16.86%. Two isomers: (2,4,6-Trinitrobenzyl)-o
-toluidine, orn-yel ndls, mp 140° and (2,4, 6-Tri-
nitrobenzyl)-p-toluidine, brn ndls, mp 122° are
described in Beil 12,(468)
Tetranitrobenzyltoluidine, C 14H 11 NgOg; mw
377.27, N 18.56%, OB to COz =108.1%.

The following isomer is described in the literature:

N-(3’-Nitrobenzyl =N, 2, 6-trinitro-p-t oluidine or 3
«Nitrobenzyl-(4-methyl-2, 6-dinitrophenyl J-nitra-
mine, O,N.CgH,.CH,.N(NO,).C4H,(NO,), .CH,;
col crysts, mp 167°%(evoln of gas or expln); easily
sol in acet or boiling AcOH; less’sol in benz; sl
sol in alc or chlf; v sl sol in eth or petr eth; was
prepd by nitration of 3-nitrobenzyl-4-methylaniline
with nitric acid(d 1.46)(Ref 2,pp 1061 & 1066)
Pentanitrobenzyltoluidine,C, ,H (N O, ; mw
422.27, N 19.90%, OB to CO,, -87.1%. The
following isomer is described in the literatute:
N~(2",4'-Dinitrobenzyl }-N, 2, 6~trinitro-p-toluidine
or 2°,4'-Dinitrobenzyl-(4-metbyl-2, 6-dinitropheny!)
-nitramine, (O,N),C H,.CH,.N(NO,).C,H,(NO,) =~
CH,; col crysts, mp 144°(evoln of gas or expln);
v sol in acet, benz or chlf; sol in warm AcOH;
less sol in alc; v sl sol in eth or petr eth; was
prepd by nitration of 4’-nitrobenzyl-(4~-methyl-2,
6-dinitrophenyl)-nitramine with mixed nitric-sulf-
uric acid(Ref 2,p 1060)

Refs: 1)Beil- not found 2)P.van den Berg,Rec
55,1060,1061,1066(1936) & CA 31,2179(1937)

Benzyltriazole and Derivatives
Benzyltriazole, CoHgNy; mw 159.19, N 26.40%.
This compd presumably exists as benzyl derivs
of the isomeric, heterocyclic triazole, for example

/N"-—‘CH N=N
CeHg-CH,N | and Celg-CH,N] |
CH=N CH=CH
1-Benzyl-sym(or 1,2,4) 1-Benzyl-vic(or 1,2,3)
-triazole ~triazole

Only the 1-benzyl-vic-triazole, crysts(from eth at
'200): mp 610, appears to have been prépd and re-
ported in the literature. Curtius & Raschig(Ref 2)
prepd l-benzyl-vic-triazole by the reaction of
benzyl azide with the methyl ester of acetylene-
dicarboxylic acid, followed by sapon and decarb-
oxylation. Wiley et al(Ref 3) prepd the compd di-
rectly and in better yield from acetylenedicar
boxylic acid, followed by decarboxylation to 1
-benzyl-vic-triazole(77% yield)

Although not reported to have been prepd, the
1-benzyl-sym-triazole may be considered the par-
ent compd of some nitro derivs which have been
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prepd

Refs 1)Beil- not found 2)T.Curtius & K
Raschig,JPrakeChem 125,466(1930) 3)R.H.Wiley
et al,JOC 21,191(1956) & CA 50,15517(1956)
Azido- CsHst and Diazido- C9H7N9 derivs were
not found in Beil or in CA thru 1956

Mononitro- CgHgN,O,, Dinitro, C9H7N504 and
Trinitro-benzyltriazoles CoHgNgOg, were not
found in Beil or in CA thru 1956
1s(4«Nitrobenzyl)s3,5¢dinitrossymetriazole, was
prepd and described by N.K.Sundholm et al in
Conf Progress Rpt of Naugatuck Chem Div of

US Rubber Co, 15 Oct 1949-15 Dec 1949(NORD
10121),p 7

Berclavite B. An aluminized expl: AN 79.5, Al
5, NG 5, cellulose 5, DNT 5 & NC(12%N) 0.5%.
It has been claimed that its power as measured
by CUP is 125(PA=100)(See Vol 1,p A IX)
Ref: L.Medard, MAF 22,596(1948

Berdanka(Berdan rifle). A cal 10.7mm, one-shot
breech-loading rifle with a bolt system magazine
developed in the 1870’s by the Amer General
Berdan and adopted in a modified form by the
Rus Govt for the Armed Forces. The weapon
proved to be so good that it was used for many
years. Although it was replaced in the regular
Army ca 1891 by a S-cartridge magazine firearm
developed by Mossin & Nagan, the so-called
trékblineynaya vintovka{three-line rifle cal
7.62mm), the Berdanka was used by irregular
troops(opolchentsy) as late asWWI and perhaps
later. The cavalry version of Berdanka was used
for training in military schools

Refs: 1)W.W.Greener,"The Gun and Its Develop-
ment”,L.ondon(1885),135 2)W.H.B.Smith,*NRA
Book of Small Arms”,Harrisburg,Pa, 2(1952),345
3)Dr M.M.Kostevitch,Buenos Aires,Argentina;
private communication(1954)

Berg(Explosive), also known as Nitrolkrut, was
patented in 1876 in Sweden. It was prepd by
blending 100 parts of a mixt of NG 94-99 plus
NC 1-6% with 50-150 ps of nitrates{of K,Na or
Amm) plus charcoal. Nitrated hydrocarbons might
be used instead of NG

Ref: Daniel(1902),560

Bergé(Explosive). An expl mixt suitable for blast-
ing: K chlorate 61.0, K bichromate 6.1, sugar (or
charcoal) 27.4 & yel wax 5.5%

Ref: Dr M.M.Kostevitch, Buenos Aires,Arg; pri-
vate communication(1954)




Bergenstrom (Explosive). known also as Salite,
was patented in 1878. It consisted of NG 65 &
urea nitrate 35%

Ref: Daniel(1902),699

Berger (Explosive). An ammonal-type expl, pro-
posed ca 1905 as a filler for projs: AN 86, steare
ic acid 8 & Al 6%

Ref: Dr M.M.Kostevitch, Buenos Aires; private
communication(1954)

Berger Mixtures are smoke-producing compns, in=
troduced by the French, consisting of finely di-
vided Zn in CCl, mixed with other ingredients.
On ignition of such mixtures, Zn decomposes the
CCl, with the formation of ZnCl, as a vapor. On
contact with cool air, the vapor condenses and
on combining with moisture a white cloud is form=
ed(Ref 1). The compn of the Fr Berger pyrotech-
nic mixt listed by Pepin Lehalleur(Ref 2) is: Zn
dust 15, ZnO 20, Ca silicide 15, tetrachloroeth=
ane 40, & Na chlorate 10%

The so-called American Mixture, listed by Mar-
shall(Ref 1), consisted of Zn dust 34.6, CCl,
40.8, NaCl 9.3, Amm chloride 7.0 & Mg carbon-
ate 8,3% and was used in the form of candles. It
was cheaper but less effective than smoke-pro-
ducing mixts based on phosphorus

Another mixt which contained neither Zn nor
CCl, was also called Berger Mixture. Its compn
was: pitch 29.2, saltpeter 47.4, borax 10.6, Ca
carbonate 4.9, sand 4.0 & sulfur 3.9%. It was
cheaper but less effective than the above Amer-
ican Mixture
Refs: 1)Marshall 3(1932,199 2)Pepin Lehalleur
(1935),470

Bergés, Corbin et Cie & Chedde. The name of the
French fitm who manufd Cheddites for many years

Bergmann,Emil (1857-1922). A Ger scientist spe-
cializing in expls and proplnts. In collaboration
with Junk, he developed a test for stability of

NC & proplnts. Was director of the Chemisch-tech-
nische Reichsanstalt

Ref: H.Kast,SS 18,37-9(1924) (Obituary and bio-

graphy)

Bergmann Explosives, patented in Germany be-
ginning 1893, existed in several modifications.
The original compn was prepd by melting together
8.3 parts of DNPh (or DNCrs) & 4.2 ps of aniline
(woluidine or naphthylamine) and adding this melt
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gradually to a double-bottom vessel provided
with a stirrer and contg 87.5 ps of finely pulver-
ized AN, preheated to 80°. The resulting mixt
was cartridged while still hot

In later compns, the mixt DNPh-aniline was
replaced by mixts of aromatic nomo-and di-nitro
compds
Ref: Daniel(1902),64

BergmanneJunk Test(B-] Test). The original
test, designed by Bergmann & Junk(Ref 1) for
testing stability of NC and propellants, was
modified during WWI by Mayrhofer(Ref 2) and
later by Meerscheid-Hullessem(Ref 4). The test
has been widely used in Europe and to some ex-
tent in the US

Following is a brief description of the proced-
ure as used for NC:
a)Weigh at least two 2,02g samples of NC in
tared weighing bottles(provided with ground glass
stoppers) and dry them at 100+1° for 80 mins
with stoppers open
Note: In testing double-base proplnts same size
samples as above can be used, while for single
-base proplnts samples as large as Sg are some-
times required
b)Stopper the bottles, cool in a desiccator and
reweigh
c)Transfer the contents of each bottle as quick-
ly as possible(to avoid absorption of moisture
from the air) to special cylindrical glass vessels
(see Ref 1), each provided with a ground-glass
neck which can be closed with a stopper attach-
ed to an absorption tube contg ca 25ml of fresh-
ly distd water which serves to absorb the fumes
of nitrogen oxide formed
d)Heat(behind a light barricade) the vessels with
attached absorption tubes in a special bath which
is provided with wells(to accomodate the cylin-
drical vessels). The bath is filled with a mixt of
glycerin-water(4:1), which boils at 132:0.2°
Note: The B-]- apparatus was manufd in England
by Callencamp,London. The bath was similar to
the one described in ASTM Standards,Part 11
(1946), Test D301-33,p 1714
e)After 2 hours heating, remove each vessel and
leave it on a rack to cool. As the ensemble con-
tinues to cool, the water is drawn from the ab-
sotption tube to the cylindrical vessel thus wet-
ting the NC and dissolving any nitrogen oxides
absorbed by the NC as well as any accumulation
on the walls of the vessel
f)Remove each absorption tube and rinse it with
distd w into the cylindrical vessel until the 50ml




mark is nearly reached
g)Stopper the vessel(with a glass stopper), shake
it until all NC is dislodged from the bottom and
add distd w to the 50ml mark
h)Filter the contents into a glass-stoppered bot-
tle and det nitrogen oxides as NO by the Schultze
-Tiemann method, which is described in Ref 6,pp
218-20 and in Ref 7,pp 21-5. The vol of NO(in
cm?) per lg of sample may be called Bergmann
Value or Bergmann Number(Indice de Bergmann,
in Fr). It must not exceed 5.0ml/lg for NC of 13%
N and 4.0ml/lg for NC of 12%N. The values for
expls are much smaller(see Bergmann Number)

By multiplying the ml’s of NO by 1,34, the
values in mg’s are obtained, Wiggam & Goodyear
(Ref 2a) stated that values in excess of 6.5mg
of NO per Ig of a propellant indicate instability
Note: Instead of using the Schultze-Tiemann
method, a simple titration of the above soln{see
h) with alkali might suffice. This titration gives
the amts of nitric and nitrous acids which form as
the result of the reaction:

2NO, + H,0~»HNOQ, + HNO,

and from this, total amt of N and corresponding
NO can be caled
Refs: 1)E.Bergmann & A.Junk,ZAngChem 17,
982,1018 & 1074(1904) and JSCI 23,953(1904)
2)F .Mayrhofer,SS 13,425 & 448(1918)(Mcdifica-
tion of B-J test) 2a)D.Wiggam & E.Goodyear,
IEC,AnalEd 4,74(1932) 3)Stettbacher(1933),
142-3 4)V.Meerscheidt-Hullessem,SS 29,192-4
(1934); 30,75(1935) & 31,362-3(1936) (Modifica-
tion of B-J test) 5)Reilly(1938),83-4 ()Kast
-Metz(1944),218-20 & 312 7)PATR 1401,Rev 1
(1950),19-25 8)P.Aubertein,MP 41,117(1959)(A
brief description of the B-] test, called “épreuve
de Bergmann-Yunk” in France)

Bergmann Number(BN) (indice de Bergmann, in
Fr) is the amt of NO(in cm®) evolved per 1g of
sample(such as Sg) heated at 132° for 2 hrs in
the Bergmann-Junk apparatus(Ref 2). The Fr test
(“epreuve de Bergmann-Yunk”) is described as
the *Méthode Réglementaire Annexe °1)’’, which
is not available at PicArsn

Bourjol(Ref 1) & Aubertein(Ref 2) detd recent-
ly the BN for several HE's, particularly PETN
and its mixts with nitrocompds

Following are some BN’s for PETN and its
mixts with other expls, as detd by Bourjol(Ref 1)

PETN(alone) 0.01, PETN+0.1% DNT 0.08,
PETN+1% DNT 0.85, PETN+0.1% TNT 0.09,
PETN+1% TNT 0.70, PETN+0.1% Tetryl 0.05,
PETN+1% Tetryl 0.50, PETN+0.1% RDX 0.03,
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PETN+1% RDX 0.07, PETN+0.1% Nitropropane
0.01 and PETN+1% Nitropropane 0.04
Aubertein(Ref 2,p 120) gives BN for PETN
equal to 0.03
Refs: 1)G.Bourjol,MP 35,83-7(1935) & CA 50
1507(1956) 2)P.Aubertein,MP 41,117 & 120
(1959) 3)P.Aubertein,MP 42,39-46(1960)(BN of
PETN)

Bergmann’s Powder. Composed of a mixt of K
chlorate 50, Mn dioxide (pyrolusite) 5 & bran+
woodflour 45%

Ref: CondChemDict(1942),288(not found in later
editions)

BergsRoburite Explosive. A mixt of DNB & AN
with or without phenol
Ref: Daniel(1902),64

Berkhout Stability Test, designed in the artillery
laboratory at Hembrug,Holland, consists in heat-
ing samples of NC or proplnts in weighing bot-
tles at 95°, 105° or 110° and noting the loss of
wt in a definite period (such as 72 hrs), as well
as the time required for evoln of red fumes. The
heating is conducted in a specially designed
thermostatically controlled oven. Two models of
such ovens are described in Ref 1

(Compare with Jacqué Test and with Sy Test)
Refs: 1)].D.Berkhout,SS 17,33-4(1922) & CA 16,
2602(1922) 2)Reilly(1938),85

Berl,Ernst(born in Austria 1877, died in US 1946).
An Austrian-American scientist, an authority on
expls, cellulose, NC, NS, acids, etc. Inventor of
*Berl saddles”,(qv) and Berl pipette(qv). Co
-author with Dr Georg Lunge of the *Chemisch
-technische Untersuchungsmethoden”, series

of books published in Germany after WWI

Refs: 1)M.Isler,Helv 29,957-73(1946) (Obituary
& biography with portrait) 2)K.Winnaker,Chem-
IngTech 23,105-6(1951) & CA 45,4977(1951)(A
biographical sketch)

Berl & Kunze Semimicro Analytical Determina-
tion of Stability of NC is described in Angew
Chem 45,669-70(1932) & Chim & Ind (Paris) 29,
G07D(1933) ‘
Berl Pipette is a vessel, invented by E.Berl
and made by Mr Donat of the USBurMines, for
weighing out small quantities of acids or other
liquids. It was tried during WWII in the lab of
Keystone Ordnance Works, Meadville,Pa and
found to be more convenient to use than the
Lunge pipette, especially for weighing semi




-mixed and mono-waste acids used in manuf of

TNT

A

Procedure: a) Clean the pipette by washing it
first with cleaning soln(K or Na bichromate

+concd sulfuric acid)then with water and
finally with a few ml of acetone. Dry by pas-
sing compressed air through it b)For filling the
pipette, remove both ground glass caps and
plunge the tip of the long tube ‘A into the bottle
contg the liq sample c)Attach to the end of tube
B a short piece of rubber tubing connected at
the other end to a rubber suction bulb and draw
liq into reservoir C until it is about half full
dRemove the tip of A from the liq and discon-
nect the suction bulb e)Wipe the tip of A with
tissue paper and replace caps on A & B. Wipe
the outside of pipette and weigh the ensemble
to 0.1mg f)For sampling the acid(or other liq)
with the pipette, remove both caps and, by tip-
ping the pipette toward A, let the acid drip
slowly through A into an Erlenmeyer flask contg
distd w g)Straighten the pipette and touch tip
of A to a dry spot inside neck of flask h)Re-
place the caps on A and B and reweigh the en-
semble

Ref: Clift & Fedoroff,vol 3(1944), Chapter 1,p 1.

Berl Saddles. Pieces of chemical porcelain,
chemical steneware or carbon in the shape of
saddles, used for packing absorption towers or
distn columns. They are manufd under trade
name “Intalox Saddles” by the US Stoneware Co,
Akron 9, Ohio

Bernadou, John B(1858-1908). According toRef,
Bernadou was a “French and Russian scholar
and Naval Attaché (US) at St Petersbourg”. While

in Russia he learned about Mendeléev’s smokeless

proplt made by gelatinization of pyrocollodion
(NC with N=12.44%) and decided, on his return
to the US, to introduce it to the Navy. He rais-
ed the N content of NC to ca 12.6% and named
it pyrocellulose. By gelatinizing this material
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with a volatile solvent, a single-base proplnt
was manufd at the Newport Torpedo Station,
where Bernadou was in charge of the smokeless
proplnt factory. The same proplnt was adopted
a few years later by the US Army. This proplnt,
with minor modifications, is still in use
Bernadou was the author of a book entitled
“Smokeless Powder,Nitrocellulose and Theory
of